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analogs of the formula: 




are disclosed which are antagonists of gastrin and chole- 
cystokinin (CCK). 
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BENZODIAZEPINE ANALOGS J™" ^ rece P tors - In a P ractical sense, 
however . there is enough selectivity to the different 
CROSS-REFERENCE receptors that greater activity against specific CCK- or 
This is a CIP of U.S. Ser. No. 741,972 filed June 10, * ^ * S ° rderS ^ ^ f° be identified - 
1985, now abandoned which is a continuation in part of trAO ? ™v ^ ^omsU are themselves useful in 
U.S. Ser. No. 705,272 filed Feb. 25, 1985, now aban- g CCK - felated disorders of the appetite regula- 
doned, which in turn is a Continuation in part of U S , SyStemS ° f an,mals aS wel1 as in P ote ntiating and 
Ser. No. 624,854, filed June 26, 1984, now abandoned' P rolon S ln 8 opiate-mediated analgesia, thus having util- 
Starting materials for the compounds of Formula I ity m the treatment of pain [see P. L. Faris et al., Science 
are described in patent application U.S. Ser. No 226 > I 2 ! 5 (1984)], while selective gastrin antagonists are 
942,131, filed Dec. 16, 1986, which is a continuation in useful in the modula tion of CNS behavior, as a pallia- 
part of U.S. Ser. No. 624,853, filed June 26, 1984, now tlve for gastrointestinal neoplasms, and in the treatment 
abandoned entitled "Acylaminophenylketones' and 15 and P revent ion of gastrin-related disorders of the gas- 
Amines", which is incorporated herein by reference. trointestinal system in humans and animals, such as 

BACKGROUND OF THE INVENTION IT^^^fT'^T- Synd . r0me : a " tral G cdl 

hyperplasia and other conditions in which reduced 
Cholecystokmms (CCK) and gastrin are structurally- gastrin activity is of therapeutic value 
related neuropeptides which exist in gastrointestinal 20 Also> since CCK and gas£rin ^ haye effects 

carboxylterminal octapeptide, CCK- (a nam a Iv T T I "een reported. The first class comprises 
occurring neuropeptide', 'also, and the mLimum ~° T ^ °[ 

active sequence), and 39- and 12-amino acid forms, 30 has b f n shown to be the most potent by 

while gastrin occurs in 34-, 17- and 14-amino acid forms ^^ structure-function studies (see, N. Barlos et al., 
with the minimum active sequence being the C-terminal , hySl °'" 242, G 161 (1982) and R R obberecht et 
pentapeptide, Gly-Trp-Met-As P -Phe-NH 2 , which is the ^'J* 01 ' PharmcK ° l " 17 ' ™ (1980)). 
common structural element shared by both CCK and . second class comprises peptide antagonists 

gastrin. ' 35 which are C-terminal fragments and analogs of CCK, of 

CCK's are believed to be physiological satiety hor- which both shorter (Boc-Met-Asp-Phe-NH 2 , Met-Asp- 
mones, thereby possibly playing an important role in Phe - N H 2 ), and longer (Cbz-Tyr(S0 3 H)-Met-Gly.Trp- 
appetite regulation (G. P. Smith, Eating and Its Disor- M et-Asp-NH 2 ) C-terminal fragments of CCK can func- 
ders, A. J. Stunkard and E. Stellar, Eds, Raven Press, m tion CCK antagonists, according to recent structure- 
New York, 1984, p. 67), as well as also stimulating co- funct ion studies (see, R. T. Jensen et al., Biochem. Bio- 
Ionic motility, gall bladder contraction, pancreatic en- phys - Acta - 757 > 250 ( 1983 )> and M. Spanarkel et al., /. 
zyme secretion, and inhibiting gastric emptying. They BioL chem -> 25 8> 6746 (1983)). The latter compound 
reportedly co-exist with dopamine in certain mid-brain was recently reported to be a partial agonist [see, J. M. 
neurons and thus may also play a role in the functioning 45 Howard et al., Gastroenterology 86(5) Part 2, 1118 
of dopaminergic systems in the brain, in addition to (1984)]. 

serving as neurotransmitters in their own right (see: A. Then - the third class of CCK-receptor antagonists 
J. Prange et al., "Peptides in the Central Nervous Sys- comprises the amino acid derivatives: Proglumide, a 
tem", Ann. Repts. Med. Chem. 17, 31, 33 [1982] and derivative of glutaramic acid, and the N-acyl trypto- 
references cited therein; J. A. Williams, Biomed. Res. 3 50 P han s including para-chlorobenzoyl-L-tryptophan 
107 [1982]); and J. E. Morley, Liee Sci. 30, 479, [1982]). (benzotript), [see, W. F. Hahne et al„ Proc Natl. Acad. 

The primary role of gastrin, on the other hand, ap- ScL U.S.A., 78, 6304 (1981), R. T. Jensen et al., Biochem. 
pears to be stimulation of the secretion of water and Biophys. Acta., 761, 269 (1983)]. All of these compounds, 
electrolytes from the stomach, and, as such, it is in- 55 however, are relatively weak antagonists of CCK (ICso - 
volved in control of gastric acid and pepsin secretion. generally 10-*M [although more potent analogs of 
Other physiological effects of gastrin then include in- proglumide have been recently reported in F. Makovec 
creased mucosal blood flow and increased antral motil- et al., Arzneim-Forsch Drug Res., 35 (II), 1048 (1985) and 
ity, with rat studies having shown that gastrin has a in German Patent Application No. DE 3522506A1] but 
positive trophic effect on the gastric mucosa, as evi- 60 down to 10-<M in the case of peptides), and the peptide 
denced by increased DNA, RNA and protein synthesis. CCK-antagonists have substantial stability and absorp- 

Antagomsts to CCK and to gastrin have been useful tion problems, 
for preventing and treating CCK-related and/or gas- In addition, a fourth class consists of improved CCK- 
tnn-related disorders of the gastrointestinal (GI) and 65 antagonists comprising a nonpeptide of novel structure 
central nervous (CNS) systems of animals, especially of from fermentation sources [R. S. L Chang et al Sci- 
humans. Just as there is some overlap in the biological ence, 230, 177-179 (1985)] and 3-substituted benzodiaze- 
activities of CCK and gastrin, antagonists also tend to pines based on this structure [published European Pa- 
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tent Applications 167 919, 167 920 and 169 392, B. E. 
Evans et al, Proc. Natl. Acad. Sci. U.S.A., 83, p. 
4918-4922 (1986) and R. S. L. Chang et al, ibid, p. 
4923-4926] have also been reported. 5 

No really effective receptor antagonists of the in vivo 
effects of gastrin have been reported (J. S. Morley, Gut 
Pept. Ulcer Proc, Hiroshima Symp. 2nd, 1983, p. 1), and 
very weak in vitro antagonists, such as proglumide and 
certain peptides have been described [(J. Martinez, J. 10 
Med. Chem. 27, 1597 (1984)]. Recently, however, 
pseudopeptide analogs of tetragastrin have been re- 
ported to be more effective gastrin antagonists than 
previous agents [J. Martinez et al., J. Med. Chem., 28, 15 
1874-1879 (1985)]. 

The benzodiazepine (BZD) structure class, which has 
been widely exploited as therapeutic agents, especially 
as central nervous system (CNS) drugs, such as anxi- ^ 
olytics, and which exhibits strong binding to "ben- 
zodiazepine receptors" in vitro, has not in the past been 
reported to bind to CCK or gastrin receptors. Ben- 
zodiazepines have been shown to antagonize CCK- 
induced activation of rat hippocampal neurones but this 25 
effect is mediated by the benzodiazepine receptor, not 
the CCK receptor [see J. Bradwejn et al., Nature, 312, 
363 (1984)]. Of these reported BZD's, additionally, the 
large majority do not contain substituents attached to 30 
the 3-position of the seven membered ring, as it is well 
known in the art that 3-substituents result in decreasing 
anxiolytic activity, especially as these substituents in- 
crease in size. 

It was, therefore, an object of this invention to iden- 35 
tify substances which more effectively antagonize the 
function of cholecystokinins and gastrin in disease states 
in animals, preferably mammals, especially in humans. It 
was another object of this invention to prepare novel 40 
compounds which more selectively inhibit cholecysto- 
kinins or inhibit gastrin. It was still another object of 
- this invention to develop a method of antagonizing the 
functions of cholecystokinin and gastrin in disease states ^ 
in mammals. It is also an object of this invention to 
develop a method of preventing or treating disorders of 
the gastrointestinal, central nervous and appetite regu- 
latory systems of mammals, especially of humans, or of 
increasing food intake of animals. 50 
SUMMARY OF THE INVENTION 
It has now been found that compounds of Formula I 
are antagonists of gastrin and cholecystokinin (CCK) 
and bind to the gastrin and CCK receptors. These com- 
pounds are useful in the treatment and prevention of 
CCK-related disorders of the gastrointestinal, central 
nervous and appetite regulatory systems of animals, 
preferably mammals and especially humans. They are 
also useful in the treatment and prevention of gastrin 
related disorders, gastrointestinal ulcers, Zollinger-Elli- 
son syndrome, antral G cell hyperplasia, and other con- 
ditions in which reduced gastrin activity is of therapeu- 
tic value. 

Also within the invention are those compounds of 
Formula I that are novel. 



The compounds of formula I are useful in a method of 
antagonizing the binding of cholecystokinins to chole- 
cystokinin receptors or antagonizing the binding of 
gastrin to gastrin receptors which comprises contacting 
said cholecystokinin receptors or said gastrin receptors, 
respectively, with a compound represented by the for- 





wherein 

R 1 is H, C1-C6 linear or branched alkyl, loweralkenyl, 
lower alkynyl, — X 12 COOR 6 , -x n cycloloweral- 
kyl, — Xi2NR4R5,-Xl2CONR4R5, — X' 2 CN, or 
— X»CX 3 10 ; 

R 2 is H, loweralkyl, substituted or unsubstituted 
phenyl (wherein the substitutents may be 1 or 2 of 
halo, loweralkyl, loweralkoxy, loweralkylthio, 
carboxyl, carboxyloweralkyl, nitro, — CF3, or hy- 
droxy), 2-, 3-, 4-pyridyl, 



-X 12 SCH 3 , -X 12 SOCH 3 , 



— X 12 S0 2 CH 3 , or — X 12 COOR 6 ; 
OH OH O 

R 3 is -X U R 7 , -X»CHR 7 -X u -C-R 7 , -X U CR 7 , 

L 1 



-XllNRl8(CH 2 ),R 7 , -X»NR'8CHCOOR<\ -Xl'X 9 C(X u )R 7 , 
O 

55 -X»CX 9 X»R 7 , -NH(CH 2 ) 2 -3NHR 7 , -NH(CH 2 ) 2 _ 3 NHCOR 7 , 
O O 
-X»x4cHCH 2 R 7 , -X^X'CXAX^R 7 
NHCOOR 14 



— X U X 9 C-CH— CH 2 R 7 , — X 1 'x'C(CH 2 ),X a s 
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— X u NR 18 S0 2 (CH2) ? R 7 or =C— R 7 

R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered hetrocyclic ring or ben- 
zofused 4-7 membered heterocyclic ring, or said 1 
heterocyclic ring or said benzofused heterocyclic 
ring which further comprises a second heteroatom 
selected from O and NCH3 and the substituent(s) 
is/are independently selected from C1-4 alkyl; , 
R 6 is H, loweralkyl, cycloloweralkyl, substituted or 
unsubstituted phenyl, or substituted or unsubsti- 
tuted phenylloweralkyl wherein the phenyl or phe- 
nyloweralkyl substituents may be 1 or 2 of halo, 
loweralkyl, loweralkoxy, nitro, or CF3; 2i 
R 7 and R a 7 are independently a- or /3-naphthyl, sub- 
stituted or unsubstituted phenyl (wherein the sub- 
stituents may be 1 or 2 of halo — N0 2 , —OH, 



-XHNR4R5, loweralkyl/ 
C^CH, CH2SCF3, 



CF3, CN, SCF3, 



OCHF2, SH, SPh, P0 3 H-loweralkoxy, or loweral- 
kylthio, COOH); 2-, 3-, 4- pyridyl, 





R 8 is H, loweralkyl, cycloloweralkyl, — X 12 CONH 2 , 
-X' 2 COOR«, — Xiz-cycloloweralkyl, 

-X12NR4R5, 



-COCHNHCOOR", COCHNH 
CH 2 R 12 CH 2 R 12 



independently H, —OH, or — CH 3 ; 
•e independently lowralkyl or cyclo- 



R 9 and RIO ar 
R 11 and R12 
loweralkyl; 

R 13 is H, loweralkyl, acyl, O, or cycloloweralkyl; 
R 14 is loweralkyl or phenylloweralkyl; 
R15 is H, loweralkyl, 



or -NH 2 ; 
R 18 is H, loweralkyl, or acyl; 
p is 0 when its adjacent=is unsaturated and 1 when 

its adjacent=is saturated except that when RI 3 is 

O, p=l and=is unsaturated; 
q is 0-4; 
r is 1 or 2; 

XI is H, — N0 2 , CF 3 , CN, OH, loweralkyl, halo, 
loweralkylthio, loweralkoxy, — X"COOR<>, or 
-X»NR 4 R5 ; 

X 2 and X 3 are independently H, —OH,— NO 2 , halo, 

loweralkylthio, loweralkyl, or loweralkoxy; 
X 4 is S, O, CH 2 , or NR18 or NR 8 ; 
X5 is H, CF 3 , CN, — COOR6, NO2, or halo; 
X<4sOorHH; 

X 7 is O, S, HH, or NR 15 with the proviso that X 7 can 

be NR'5 only when Rl is not H; 
X 8 is H, loweralkyl; 

X 9 and Xa 9 are independently NR1» or O; 
X"> is F, CI, or Br; 

X II is absent or C1-4 linear or branched alkylidene; 
X* 2 is Cm linear or branched alkylidene; 



4/13/2009, EAST Version: 2.3.0.3 



4,820,834 



=is a saturated or unsaturated bond 
and the pharmaceutical^ acceptable salts thereof. 

Also within the invention are the novel compounds 
of Formula II: 




wherein 15 
R 1 is H, C1-C6 linear or branched alkyl, loweralkenyl, 
lower alkynyl, — X 12 COOR 6 , — X u -cycloloweral- 
kyl, -X 12 NR4R5, -X 12 CONR 4 R 5 , — X 12 CN, or 
— X 11 CX 3 10 ; 

R 2 is H, loweralkyl, substituted or unsubstituted 20 
phenyl (wherein the substitutents may be 1 or 2 of 
halo, loweralkyl, loweralkoxy, loweralkyllthio, 
carboxyl, carboxyloweralkyl, nitro, — CF3, or hy- 
droxy), 2-, 3-, 4-pyridyl, 



heterocyclic ring or said benzofused heterocyclic 
ring which further comprises a second heteroatom 
selected from O and NCH3 and the substituent(s) 
is/are independently selected from Ci-4alkyl; 

R 6 is H, loweralkyl, cycloloweralkyl, substituted or 
unsubstituted phenyl, or substituted or unsubsti- 
tuted phenylloweralkyl wherein the phenyl or phe- 
nylloweralkyl substituents may be 1 or 2 of halo, 
loweralkyl, loweralkoxy, nitro, or CF3; 

R 7 is a- or /J-naphthyl, substituted or unsubstituted 
phenyl (wherein the substituents may be 1 to 2 of 
halo, — N0 2 , — OH, — X 1 1 NR 4 R 5 , loweralkyl, 
CF 3 , CN, SCF3, C=CH, CH2SCF3, 



OCHF2, SH, SPh, PO3H, loweralkoxy, loweral- 
kylthio or COOH), 2-, 3-, 4- pyridyl, 




-X 12 SCH 3 , — X 12 SOCH 3 , 



25 

X 2 

X 4 X 4 V 



-X 12 S0 2 CH 3 , or -Xl2COOR«j 
f 

R3 is -XllNRl8(CH 2 ),R 16 X'lNR'8CX»R 7 

? 

— NH(CH 2 ) 2 - 3 NHR 7 , — NH(CH 2 ) 2 -3NHCOR 7 , — X ll CX 9 X u R 7 , ^ 

-X n X 9 CCHCH 2 R 7 ^UNRlSCX^Xl'R 7 , 
NHCOOR 14 



O NH 2 O 
—X 1 >X 9 C— CH— CH 2 R 7 , X 1 'X^CH^X,, 9 - 



X n NR 18 S0 2 (CH 2 ) ? R 7 or X ll CR 7 , 



X n CR 7 ; 

R 4 and R 5 are independently R 6 or in combination 
R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 65 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring or said 




R8 is H, loweralkyl, cycloloweralkyl, — X 12 CONH 2 , 
— X12COOR 5 , — Xi 2 -cycloloweralkyl, 

— X 12 NR 4 R 5 , 
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-COCHNH2 

CH 2 R IJ 



X 3, or — COCHNHCOOR 1 

CH 2 R 12 1 

R 9 and R 10 are independently H, —OH, or — CH 3; 
R 11 and R 12 are independently loweralkyl or cyclo- 
loweralkyl; 

R 13 is H, loweralkyl, acyl, O, or cycloloweralkyl; 21 
R 14 is loweralkyl or phenylloweralkyl; 
R 15 is H, loweralkyl, 



»% R 2 \rB V 



R 2 R* 



6< 

N R : 



or — NH 2 ; 

R 16 is alpha or beta naphthyl or 2-indolyl; 
Ri 8 is H or loweralkyl; 

p is Owhen its adjacent=is unsaturated and 1 when its 
adjacent=is saturated except that when R 13 is O, 
p=l and=unsaturated; 



25 when R' 3 , is not 0. 

In the compounds of Formula I, the preferred stereo- 
chemistry for CCK antagonism relates to D-trypto- 
phan, where C 2 and N 4 of Formula I correspond to the 
30 carbonyl carbon and a-amino N of D-tryptophan and 
R 3 occupies the position of the indolylmethyl side chain. 

In the compounds of Formula I, the preferred stereo- 
chemistry for gastrin antagonism can be either D or L 
depending on the nature of R 3 . For example, when 

35 R 3 = XHR7 or 



XI is H, -N0 2 , CF 3 CN, OH, loweralkyl, halo, low- 
eralkylthio, loweralkoxy, — XUCOOR 6 , or 
— XHNR 4 R5; 

X 2 and X 3 are independently H, —OH, — N0 2 , halo, 

loweralkylthio, loweralkyl, or loweralkoxy; 
X 4 isS,0, CH 2 ,orNR8; 
X 5 is H, CF 3 , CN, — COOR6, N0 2 , or halo; 
X 6 is O or HH; 

X 7 is O, S, HH, or NRis with the proviso that X 7 can 

be NR 15 only when Rl is not H; 
X» is H, loweralkyl; 
X 9 and X a 9 are independently NR1», O; 
Xi°isF, CI, or Br; 

X II is absent or C1-4 linear or branched alkylidene; 
X 12 is C1-4 linear or branched alkylidene; 

=is a saturated or unsaturated bond; with the proviso 
that when X r l is CI in the seven position, Ri is H 
and R 2 is unsubstituted phenyl, then R 3 is not 
NHCO(CH 2 ) 2 C 6 H 5 or NHCOC 6 H 5 ; 
and the pharmaceutical^ acceptable salts thereof. 

As used herein, the definition of each expression, e.g. 
m, n, p, loweralkyl, etc., when it occurs more than once 
in any structure, is intended to be independent of its 
definiton elsewhere in the same structure. Thus, the ring 
fragment 



the preferred stereochemistry corresponds to D-trypto- 
phan, as above. When 



R 3 = X 9 CX 0 5 X"R 7 , 



the preferred stereochemistry corresponds to L-trypto- 

50 As used herein, halo is F, CI, Br or I; loweralkyl is 
1-7 carbon straight or branched chain alkyl and in- 
cludes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
and t-butyl, pentyl, hexyl, and heptyl; in loweralkoxy 

55 and loweralkylthio, the alkyl portion is loweralkyl as 
previously defined; cycloloweralkyl is cycloalkyl of 3-7 
carbons; loweralkenyl is 1-5 carbon straight or 
branched chain alkenyl; acyl is formyl, acetyl, propio- 
nyl, benzoyl or butyryl; loweralkynyl is 1-5 carbon 

60 straight or branched chain alkynyl. 

The pharmaceutically acceptable salts of the com- 
pounds of Formulas I include the conventional non- 
toxic salts or the quarternary ammonium salts of the 

65 compounds of Formula I formed, e.g., from non-toxic 
inorganic or organic acids. For example, such conven- 
tional non-toxic salts include those derived from inor- 
ganic acids such as hydrochloric, hydrobromic, sulfu- 
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ric, sulfamic, phosphoric, nitric and the like; and the tered, for example, in the form of tablets or capsules, or 

salts prepared from organic acids such as acetic, propi- as an aqueous solution or suspension. In the case of 

onic, succinic, glycolic, stearic, lactic, malic, tartaric, tablets for oral use, carriers which are commonly used 

citric, ascorbic, pamoic, maleic, hydroxymaleic, phen- include lactose and corn starch, and lubricating agents, 

ylacetic, glutamic, benzoic, salicylic, sulfanilic, 2- such as magnesium stearate, are commonly added. For 

acetoxybenzoic, fumaric, toluenesulfonic, methanesul- oral administration in capsule form, useful diluents in- 

fonic, ethane disulfonic, oxalic, isethionic, and the like. elude lactose and dried corn starch. When aqueous 

The pharmaceutically acceptable salts of the present suspensions are required for oral use, the active ingredi- 

invention can be synthesized from the compounds of 10 ent is combined with emulsifying and suspending 

Formula I which contain a basic or acidic moiety by agents. If desired, certain sweetening and/or flavoring 

conventional chemical methods. Generally, the salts are agents may be added. For intramuscular, intraperito- 

prepared by reacting the free base or acid with stoichio- neal, subcutaneous and intravenous use, sterile solutions 

metric amounts or with an excess of the desired salt- of the active ingredient are usually prepared, and the 

forming inorganic or organic acid or base in a suitable 15 pH of the solutions should be suitably adjusted and 

solvent or various combinations of solvents. buffered. For intravenous use, the total concentration of 

The pharmaceutically acceptable salts of the acids of solutes should be controlled in order to render the prep- 
Formula I are also readily prepared by conventional aration isotonic. 

procedures such as treating an acid of Formula I with 20 When a compound according to Formula I is used as 

an appropriate amount of a base, such as an alkali or an antagonist of CCK or gastrin in a human subject, the 

alkaline earth metal hydroxide e.g. sodium, potassium, daily dosage will normally be determined by the pre- 

lithium, calcium, or magnesium, or an organic base such scribing physician with the dosage generally varying 

as an amine, e.g., dibenzylethylenediamine, trimethyl- according to the age, weight, and response of the indi- 

amine, piperidine, pyrrolidine, benzylamine and the 25 vidual patient, as well as the severitY of the patient's 

like, or a quaternary ammonium hydroxide such as symptoms. However, in most instances, an effective 

tetramethylammonium hydroxide and the like. daily dosage will be in the range of from about 0.05 

An embodiment of this invention is the preparation of mg/kg to about 50 mg Ag of body weight, and prefera- 

compounds of Formula II. 30 bly, of from 0.5 mgAg to about 20 mgAg of body 

The ability of the compounds of Formula I to antago- weight, administered in single or divided doses. In some 

nize CCK and gastrin makes these compounds useful as cases, however, it may be necessary to use dosages 

pharmaceutical agents for mammals, especially for hu- outside these limits. 

mans, for the treatment and prevention of disorders In the treatment of irritable bowel syndrome, for 
wherein CCK and/or gastrin may be involved. Exam- 35 instance, 0.1 to 10 mgAg of a CCK antagonist might be 
pies of such disease states include gastrointestinal disor- administered orally (p.o.), divided into two doses per 
ders, especially such as irritable bowel syndrome, gas- day (b.i.d.). In treating delayed gastric emptying, the 
troesophageal reflux disease or ulcers, excess pancreatic dosage range would probably be the same, although the 
or gastric secretion, acute pancreatitis, or motility disor- ^ drug might be administered either intravenously (I. V.) 
ders; central nervous system disorders, caused by CCK or orally, with the I.V. dose probably tending to be 
interactions with dopamine, such as neuroleptic disor- slightly lower due to better availability. Acute pancrea- 
ders, tardive dyskinesia, Parkinson's disease, psychosis titis might be treated preferentially in an I.V. form, 
or Gilles de la Tourette Syndrome; disorders of appetite whereas spasm and/or reflex esophageal, chronic pan- 
regulatory systems; Zollinger-Ellison syndrome, antral 45 creatitis, post vagotomy diarrhea, anorexia or pain asso- 
G cell hyperplasia, or pain (potentiation of opiate anal- ciated with biliary dyskinesia might indicate p.o. form 
gesia); as well as certain tumors of the lower esophagus, administration. 

stomach, intestines and colon. In the use of a gastrin antagonist as a tumor palliative 
The compounds of Formula I thereof, may be admin- 5Q for gastrointestinal neoplasms with gastrin receptors, as 
istered to a human subject either alone or, preferably, in a modulator of central nervous system activity, treat- 
combination with pharmaceutically-acceptable carriers ment of Zollinger-Ellison syndrome, or in the treatment 
or diluents, optionally with known adjuvants, such as of peptic ulcer disease, a dosage of 0.1 to 10 mgAg 
alum, in a pharmaceutical composition, according to administered one-to-four times daily might be indicated, 
standard pharmaceutical practice. The compounds can 55 Because these compounds antagonize the function of 
be administered orally or parenterally, including intra- CCK in animals, they may also be used as feed additives 
venous, intramuscular, intraperitoneal, subcutaneous to increase the food intake of animals in daily dosage of 
and topical administration. approximately 0.05 to 50 mgAg of body weight. 

For oral use of an antagonist of CCK, according to ^ The compounds of Formula I are prepared according 

this invention, the selected compounds may be adminis- to the following schemes. 
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35 Where, in the 24 compound, R 1 and/or R 8 is an ester 
[(X 12 )COO— C1-C3 alkyl] moiety, this group can be 
conventionally hydrolyzed to obtain the corresponding 
acid moiety or treated with NH3 to obtain the corre- 
sponding amide moiety. 
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REACTION SCHEME V 




9(R 3 -X"X 9 H) 



R 7 (CH 2 ),CX 
R 7 (CH 2 ),X 

i 

R 2 

O 

9 (R3 = X"X9C(CH 2 ),R7 X"X"(CH2) ? R') 
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REACTION SCHEME V 



R' 




9 (R 3 = X"X 9 (CH 2 ),R 7 
O 

X ll X 9 C(CH 2 ) ? R 7 ) 




9(R' = H, R 3 = X'^H) 
^NaH, R'X 

9 (R 1 = H, R 3 = X'!X'(CH 2 ),R 7 



X U X'C(CH 2 ) 9 R 7 ) 

2-Aminoarylketones 1, (Scheme I) preferably 2- 
amino-benzophenones containing various substituents 
in the aryl rings, preferably halo substituents, are cou- 
pled to N-protected D-amino acids 2 (preferably, Boc- 
amino acids) using dicyclohexylcarbodiimide (DCC) or 50 
other conventional peptide coupling reagent. The prod- 
uct 3 is N-deprotected by treatment with acid, prefera- 
bly anhydrous HC1 in ethyl acetate, to give the ct- 
aminoacyl derivative 4 of the 2-aminoarylketone. Alter- 
natively, this same product is obtained by treatment of 55 
the 2-aminoarylketone 1 with the acid chloride hydro- 
chloride 5 of the D-amino acid, which is prepared from 
the amino acid with Pds-AcCl. 

Treatment of this a-aminoacyl derivative 4 with base, go 
preferably aqueous sodium hydroxide in methanol, 
gives the free base 6 which is cyclized to the 3,5-disub- 
stituted benzodiazepine 7 upon stirring in the methano- 
lic base for 2-120 hours, preferably 48 hours. Alterna- 
tively, the 3,5-disubstituted benzodiazepine 7 is obtained 65 
by heating the 2-aminoarylketone 1 with the ester 8, 
preferably methyl or ethyl, of the D-amino acid, prefer- 



ably in refluxing pyridine, for 2-48 hours, preferably for 
18 hours. 

Alternatively (Scheme V), the ketones 1 may be cou- 
pled with N-phthalylamino acids such as 2b to give the 
products 3b using DCC or other conventional peptide 
coupling reagent. 3b may be deprotected and cyclized 
to 9 (R'=H, R3=X'lX 9 H) by treating with hydrazine. 
Alternatively, 3b may be first alkylated by treatment 
with sodium hydride followed by an alkyl halide in 
dimethylformamide (DMF) to give the alkyl derivative 
3. Treating this product with hydrazine gives the N 1 - 
alkylbenzodiazepine, 9 (R 3 =X"X 9 H). 

9 (R 3 =X U X 9 H) are alkylated by treatment with 
alkyl halide or dialkyl sulfate or acylated by treatment 
with acid halides or anhydrides, preferably in the pres- 
ence of base such as triethyl amine. The products are 
the alkyl and acyl derivatives 9 (R3=X n X 9 (CH 2 ) 9 R 7 
and R 3 = 
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The 3,5-disubstituted benzodiazepines 7 may also be 

fj> oxidized, preferably with m-chloroperoxybenzoic acid, 

X»x 9 C(ch 2 ),r 7 ). to give the corresponding 4-N-oxides 7a. 

5 Alternatively, (Scheme II) 3-unsubstituted-5-sub- 

Alternatively, protection of the 3-atnino function in 9 stituted- 1-substituted or unsubstituted benzodiazepines 

(R3=XHNH 2 ), preferably with benzylchloroformate 9 (R'=H) (Scheme II) prepared as described in the 

affords the acyl derivative 27. Treatment of this mate- prior art may be treated with base, preferably lithium 

ml with P 2 S 5 or preferably with Lawesson's reagent in diisopropylamide, in an inert solvent, preferably THF, 

toluene gl ves the thioamide 28 which is converted to 10 according to the procedure of J. Org. Chen,, 46 4945 

£L75T t J "I: 1 " fr 1 - DePr ° teC - (1981 >" The reSulti »g Salt ^ ^ alkylated to obtain 

Prefer M I th ^ ? n f T OT with, for example, benzyl bromide or gramine methio- 

preferably by the action of hydrobrom c ac d, y elds the HirU tv,» u- . 6 

corresponding amino compound 30. Alkylatio of 30b is ^J^^ 1 *^^* 1 ^*^ 
treatment with alkyl halide or dialkyl sulfonate or aj X™ f^l ^f™' " ^ * ^ * ^ 

lation with carboxylic acid halide or carboxylic acid , TT 7 \ * W " h ™ * kyl ° T 

anhydride in the presence of an acid binding agent such ^ t ?l i ' " ***** 01 anh y dtide to 

as triethylamine or preferably with a carboxylic acid in §1Ve 6 '"^^thylene compounds 
the presence of a peptide coupling reagent such as dicy- 20 

clohexyl-carbodiimide gives the alkyl or acyl deriva- ° H ? H 

tives31. " 9 (R 3 = CHR 7 ) or 9 (R 3 = CR 7 R„ 7 ) 

3,5-Disubstituted benzodiazepines 7 (Scheme I) are 
also treated with sodium hydride in dimethylformamide 25 or the 1-ketomethylene derivatives 
(DMF), followed by an alkyl halide, to give the 1-alkyl 

derivatives 9. These or the parent 1 -unsubstituted com- O o 

pound 7 are reduced, preferably with sodium cyanobor- 9 (R 3 _ cr 7 > and 32 (R 3 = cr 7 ) 

ohydride and acetic acid at 15°, to give the correspond- iQ 

ing 4,5-dihydro compounds 10. These are alkylated on If the acid halide reaction is carried out in solvent con- 

N 4 by treatment with alkyl halide or dialkyl sulfate. taming peroxide, the 3- and 5-hydroxy analogs 20 and 

Alternatively, the 4,5-dihydro compounds are acylated 21 (resp.) may be obtained. 

on N 4 by treatment with acyl halides or anhydrides, The hydroxymethylenc compounds 

Preferably in the presence of base such as triethylamine. 35 

The products are the alkyl and acyl derivatives 11. OH OH 

Alternatively, where Ri is -X^COORS (R* notH), 9 „ , , I 7 , I , 

are treated with a base such as sodium hydroxide in 9 (R or (r3 = CR?R ° 7) 

methanol to give the acids 9 (Ri=Xi2COOH) ^ 

The 3,5-disubstituted benzodiazepines 7 are treated W ' th addS ' P referabl y trifluoroacetic 

with alkyl- or arylmagnesium halides, preferably meth- ""f, * ^ th f ° lefmS 18 ' 19 ' and/or 22 " 
ylmagnesium iodide, to give the dihydro compounds 12 Alternatively, 3-substituted benzodiazepines 9 may be 

The products are alkylated and acylated on nitrogen as obtalned b y treatln S the 3-unsubstituted compound 9 
described for the 3,5-disubstituted-4,5-dihydro deriva- 45 (R ^ w,th l>8-diazabicyclo[5.4.0]undec-7-ene 
tives, to give the derivatives 13. (DBU) and alkylating agent such as alkyl halide or 

The 3,5-disubstituted benzodiazepines 7 are treated Sulfate ° r ' P referabl V' gramine methiodide. Resolution 
with P2S5 or Lawesson's reagent (2,4-bis-(4-methoxy- t0 obtain the P referred 3 ( R ) enantiomer may be carried 
phenyl)-2,4-dithioxo-l,3,2,4-dithiadi-phosphetane) to 50 0Ut aS described abov e- 

give the 2-thiones 14. These are reduced with Raney 3-Amino-5-substituted- 1-substituted or unsubstituted 
nickel to the 2-unsubstituted compounds 15. The latter benzodiazepines 9 (R3_ NH 2 ) are prepared as described 
may be alkylated with alkyl halide or sulfate, acylated in the P rior art Alternatively, 9 (R3=NH 2 ) are pre- 
with acyl halide or anhydride, reduced with sodium pared as shown in Scheme IVa. Treatment of the 3- 
cyanoborohydride, or substituted with alkyl- or aryl 55 unsubstituted comPound 9 (R 3 =H) with a suitable base, 
magnesium halide as described for 7 above. preferably potassium t-butoxide, followed by a nitrosat- 

Where the 3-position in a 3,5-disubstituted ben- in S a gent, preferably isoamyl nitrate, provides the 
zodiazepine 7 bears a substituent containing an indole oxim e 9 (R 3 ==NOH). Reduction, preferably with 
moiety, preferably 3-indolylmethyl, reduction with 60 Raney nickel, gives the 3-amino compounds 9 
triethylsilane/TFA provides the corresponding indo- (R 3 =NH 2 ). Alternatively, 9 (R 3 =NH 2 ) are prepared 
line 16. Alternatively, oxidation with HCl-dimethylsul- by the method disclosed in U.S. Pat. No. 4,628,084. 
foxide provides the oxindole 17. 16 and 17 may be sub- 3-Amino and 3-aminomethyl-5-substituted-l-sub- 
jected to the reactions described for 7 to obtain alkyl, 65 stituted or unsubstituted benzodiazepines 23 (Scheme 
acyl and dihydro derivatives. Dialkyl, alkylacyl, and III) are alkylated with alkyl halides or with a-halo acids 
tnalkyl compounds may also be made using these meth- and esters to give the alkyl derivatives 24 
° dS - (R 3 = X n NH(CH 2 ) ? R7) and 9 
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I 24 < R ' = ^ ). 

(CH 2 ), 

9(r3 = x"nhchcoor6). 5 are obtained. 

When R 3 contains R" where R 7 is l-unsubstituted-2- 
With acyl halides, the amines 23 give the corresponding or 3-indolyl (Scheme Hid), the compounds 24 may be 
amides 24 further alkylated by treatment with sodium hydride 

10 followed by an alkyl halide or an acrylate, such as 
methyl or ethyl acrylate or acrylonitrile, or an activated 
|| amino acid such as Boc-phenylalanine anhydride to 

24 <r3 = x»NHC(CH 2 ) ? R 7 ). gj ve the corresponding 1-substituted indole compounds 

24 (Scheme Hid) in which R 8 is as defined herein and 
With isocyanates, the amines 23 give the correspond- 15 R8 ^ ot h er than hydrogen, 
ing ureas The compounds 24 wherein R 1 and/or R 8 is X 12 — 

COOMe or X 12 — COOEt may be treated with sodium 
HOH hydroxide in an aqueous solvent, preferably aqueous 

24 (R 3 = X U NCN(CH 2 ) R 7 ). 20 solvent > preferably aqueous methanol, and then acidi- 

fied to give the corresponding acids 24, wherein R 1 

»• . , xt ± 4 j , a j „; ;j„ „„j . and/or R 8 is X I2 COOH Alternatively, these same com- 

With N-protected or unprotected a-amino acids and a ' " 

. T> _„ . , . , . , pounds may be treated with aqueous or anhydrous am- 

coupling reagent such as DCC EDC, or isobutyl chlo- ^ tQ ^ ^ ^ Rl and/or R8 ^ 

roformate, the amines 23 give the amides 25 x 12 CONH2 

In cases where the starting materials are optically 
jj 1 active, the chirality at C3 is controlled by the synthesis. 

24 (R 3 = X 1 >nhcchch 2 R 7 ) . When racemic starting materials are employed, racemic 

nhcoor 14 30 products are obtained. The enantiomers may be sepa- 

rated by resolution. 

3-Hydroxy-5-substituted-7-substituted or unsubstitut- In vitr0 Act i v i ty 0 f Compounds of Formula I 

ed-l-substituted or unsubstituted benzodiazepines 24 T he biological activity of the compounds of Formula 
(R3=OH) (Scheme Illb) are acylated with acyl halides 35 , ^ been evaluated using L)an 125t. CC K receptor 
to give the esters binding assay and in vitro isolated tissue preparations 

and 2.) 125 I-gastrin and 3 H-pentagastrin binding assays. 
|| Materials and Methods 

24 (R 3 = OC(CH 2 ) 9 R 7 ). ^ j CCK Rece p tor Binding (Pancreas) 

3-Chloro-5-substituted-l-substituted or unsubstituted CCK-33 was radiolabeled with ^I-Bolton Hunter 
benzodiazepines 24 (R 3 =C1) (Scheme IV) may be used rea S ent ( 200 ° Ci/mmole) as described by Sankara et al. 
to monoalkylate amines to give the 3-substituted amino V- »* Ckem . 254: 9349-9351, 1979). Receptor binding 
compounds24(R3 =N H2 ) .The3chlorocompounds 2 9-^ 

may also be used to monoalkylate 1,2-ethanediamme modification of adding the additional protease inhibi . 
and 1,3-propanediamine to give the compounds 24 ^ phenylmethane sulfonyl fluoride and 0 . ph enan- 
(R3=NH(CH 2 )NH 2 ). These may be alkylated to pro- throline The , atter tWQ compounds have „ 0 effect on 
vide 24 (R3=NHXHNH(CH 2 )qR 7 ) or acylated to give 50 the 12 5i . C ck receptor binding assay. 

Male Sprague-Dawley rats (200-350 g) were sacri- 
ficed by decapitation. The whole pancreas was dis- 
ci sected free of fat tissue and was homogenized in 20 
24 (R3 = nhx 1 'NHC(CH 2 ) ? R 7 ). 55 volumes of ice-cold 50 mM, Tris HC1 (pH 7.7 at 25° C.) 

with a Brinkmann Polytron PT 10. The homogenates 
Alternatively, the latter two compounds may be ob- ™ere centrifuged at 48,000 g for 10 min. Pellets were 
tained from the previously mono-alkylated or acylated suspended ,n Tns Buffer, centrifuged as above and 
. . , . 3 , m \ „ n resuspended in 200 volumes of binding assay buffer (50 

diamine and chloro compound 24 (R 3 =C1). w mM ^ ^ ?J ^ 2y c 5 mM dithk)thrietol> 0 .! 

3-Substituted-5-substituted-7-substituted or unsubsti- mM bacitracin> ,. 2 mM ph e„yl me thane sulfonyl fluo- 
tuted benzodiazepines 24 (Ri=H) (Scheme IIIc) may ride and 0 5 mM 0 .p heri anthroline). For the binding 
be treated with sodium hydride in a suitable solvent, assayt 2 5 u,l of buffer (for total binding) or unlabeled 
such as DMF, followed by an alkyl halide to provide fi5 CCK-8 sulfate to give a final concentration of 1 jaM (for 
the 1-alkyl derivatives 24. When an acrylate such as nonspecific binding) or the compounds of Formula I 
methyl or ethyl acrylate or acylonitrile is substituted for (for determination of inhibition of 125 I-CCK binding) 
the alkyl halide, the l-(2-substituted)ethyl compounds and 25 fi\ of i 2 5I-CCK-33 (30,000-40,000 cpm) were 
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added to 450 u.1 of the membrane suspensions in micro- using regression analysis. After washout (every 10 min- 
fuge tubes. All assays were run in duplicate or triplicate. u tes for 1 hour), the compound of Formula I is added at 
The reaction mixtures were incubated at 37° C. for 30 i east 5 minutes before the addition of CCk-8 and the 

SSSS?' 8 ? ™/h fTV MiCf0 S ge (4 5 EC =° of CCK " 8 « *e Presence of the compound of 
minutes) immediately after adding lml of ice-cold mcu- Formula I similarly determined, 
bation butter. The supernatant was aspirated and dis- 
carded, pellets were counted with a Beckman gamma 4 - Isol ated longitudinal muscle of guinea pig ileum 
5000. For Scatchard analysis (^««. N.Y. Acad. Sci. 51: Longitudinal muscle strips with attached nerve 
660, 1949), ^I-CCK-33 was progressively diluted with 10 plexus are prepared as described in Brit. J. Pharmac. 23- 
increasing concentrations of CCK-33. 356-363, 1964; / Physiol 194: 13-33, 1969. Male Hart- 
2. CCK Recepto Binding (Brain) Ie V guinea pigs are decapitated and the ileum removed 

CCK-33 was radiolabeled and the binding was Per- °° Cm ° f the terminal ileum is discarded and the adja- 

formed according to the description for the Pancreas is Cent Cm plece used)> A plece (1 ° cm ) of the ileum is 

method with modifications according to Saito et al., J. stre t ched on a g ]a ^ pipette. Using a cotton applicator to 

Neurochem. 37:483-490, 1981. stroke tan gentially away from the mesentery attach- 

Male Hartley guinea pigs (300-500 g) were sacrificed ment at 0ne end> the lon gitudinal muscle is separated 
by decapitation and the brains were removed and ° m the underlying circular muscle. The longitudinal 
placed in ice-cold 50 mM, Tris HC1 plus 7.58 g/1 Triz- 20 muscle 1S then tled t0 a thread and b V S entl y Piling, 
ma-7.4 (pH 7.4 at 25° C). Cerebral cortex was dissected stri PP ed awa y from the entire muscle. A piece of ap- 
and used as a receptor source. Each gram of fresh Proximately 2 cm is suspended in 5 ml organ bath con- 
guinea pig brain tissue was homogenized in 10 ml of fining Kr ebs solution and bubbled with 95% 0 2 and 
Tris/Trizma buffer with a Brinkman polytron PT-10. 5% C ° 2 at 37 ° C under °- 5 g tension. CCK-8 is added 
The homogenates were centrifuged at 42,000 g for 15 cumulatively to the baths and EC50 values in the pfes- 
minutes. Pellets were resuspended in Tris Buffer, centri- ence and absen ce of compounds of Formula I deter- 
fuged as above and resuspended in 200 volumes of bind- mined as described in the gall bladder protocol (above), 
ing assay buffer (10 mM N-2-hydroxyethyl-piperazine- Gastrin Antagonism 
N'-2-ethane sulfonic acid (HEPES), 5 mM MgCl 2 , 0.25 30 6 

mg/ml bacitracin, 1 mM ethylene glycol-bis-(/3-aminoe- _ GaStnn anta g° n ist activity of compounds of Formula 

thylether-N,N'-tetraacetic acid) (EGTA), and 0.4% 1 18 determmed usm g the following assay. 

bovine serum albumin (BSA)). For the binding assay, 25 Gastrin Receptor Binding in Guinea Pig Gastric Glands 

s^lfaL to!r (f °f bi "f f ° T ^]f CCK " 8 35 Preparation of guinea pig gastric mucosal glands 

sulfate to give a final concentration of 1 urn (for nonspe- . s 

cific binding) or the compounds of Formula I (for deter- Guinea pig gastric mucosal glands were prepared by 

mination of inhibition of 12 5l-CCK binding) and 25 u.1 of the P rocedure of Berglingh and Obrink Acta Physiol. 

l25 I-CCK-33 (30,000-40,000 cpm) were added to 450 jul S ° and- 96: 150 (1976) with a slight mod i fi cation accord- 

of the membrane suspensions in microfuge tubes. All +0 ing t0 Praissman et al. C. J. Receptor Res. 3: (1983). 

assays were run in duplicate or triplicate. The reaction Gastric mucosa from guinea pigs ( 300-500 g body 

mixtures were incubated at 25° C. for 2 hours and cen- weight, male Hartley) were washed thoroughly and 

trifuged in a Beckman Microfuge (4 minutes) immedi- minced with fine scissors in standard buffer consisting 

ately after adding 1 ml of ice-cold incubation buffer. of the following: 130 mM NaCl, 12 mM NaHC0 3 , 3 

The supernatant was aspirated and discarded, pellets 45 mM NaH 2PC>4, 3 mM Na2HPC>4, 3 mM K2HPO4, 2 mM 

were counted with a Beckman gamma 5000. MgSC-4, 1 mM CaCh, 5 mM glucose and 4 mM L-gluta- 

The compounds of Formula I can be determined to mine ' 25 mM HEPES at pH 7.4. The minced tissues 

be competitive antagonists of CCK according to the were washed and then incubated in a 37° C. shaker bath 

following assays. J0 for 40 minutes with the buffer containing 0. 1 % collage- 

3. Isolated guinea pig gall bladder and ^ 95 * ° 2 a " d ?* 

. , , __ , ( - l -'2. The tissues were passed twice through a 5 ml glass 

Male Hartley guinea pigs (400-600 g) are sacrificed syringe to liberate the gastric glands, and then filtered 

by decapitation. The whole gall bladder is dissected free through 200 mesh nylon. The filtered glands were cen- 

ruf^ CenttiSSUeSandCUtint ° tWOeqUalhalVeS - The 55 trifu S ed at 270 8 for 5 ™nutes and washed twice by 

gall bladder strips are suspended along the axis of the resuspension and centrifugation. 
bile duct in a 5 ml organ bath under 1 g tension. The 

organ bath contains a Kreb's bicarbonate solution Binding studies 

(NaCl 118 mM, KC1 4.75 mM, CaCl 2.54 mM, KH2PO4 The washed guinea pig gastric glands prepared as 

1.19 mM, Mg SO4 1.2 mM, NaHC0 3 25 mM and dex- 60 above were resuspended in 25 ml of standard buffer 

trose 11 mM) maintained at 32° C. and bubbled with containing 0.25 mg/ml of bacitracin. For binding stud- 

95% 0 2 and 5% C0 2 . Isometric contractions are re- ies, to 220 u.1 of gastric glands in triplicate tubes, 10 ul 

corded using Statham (60 g; 0. 12 mm) strain gauges and of buffer (for total binding) or gastrin ( 1 u.M final con- 

a Hewlett-Packard (77588) recorder. The tissues are 65 centration, for nonspecific binding) or test compound 

washed every 10 minutes for 1 hour to obtain equilib- and 10 u.1 of '^-gastrin (NEN, 2200 Ci/mmole, 25 pM 

num prior to the beginning of the study. CCK-8 is final) or 3 H -pentagastrin (NEN 22 Ci/mmole, 1 nM 

added cumulatively to the baths and ECso's determined final) were added. The tubes were aerated with 95% Q 2 
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and 5% CO2 and capped. The reaction mixtures after 
incubation at 25° C. for 30 minutes were filtered under 
reduced pressure on glass G/F B filters (Whatman) and 
immediately washed further with 4x4 ml of standard t 
buffer containing 0.1% BSA. The radioactivity on the 
filters was measured using a Beckman gamma 5500 for 
125 I-gastrin or liquid scintillation counting for 3 H-pen- 



TABLE I-continued 



CCK Receptor Binding Results 



In Vitro Results 
1. Effect of The Compounds of Formula I on 
125 I-CCK-33 receptor binding 

The preferred compounds of Formula I are those 
which inhibited specific 125 I-CCK-33 binding in a con- ,: 
centration dependent manner. 

Scatchard analysis of specific 125 I-CCK-33 receptor 
binding in the absence and presence of the compounds 
of Formula I indicated the compound of Formula I 21 
competitively inhibited specific 125 I-CCK-33 receptor 
binding since it increased the Kd (dissociation constant) 
without affecting the B max (maximum receptor num- 
ber). A K? value (dissociation constant of inhibitor) of 
the compounds of Formula I was estimated. 

The data of Table 1 were obtained for compounds of 
Formula L 

TABLE I 
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0.0014 
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Compound of 
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67 




167 


35 




0.0013 


2*3 


0.4 


> 81.5 


40 




2.7 


4a&44 




16. 


49 






0.7 


4b 


0.27 




8 




84a 


1.9 


5 


3.4 


100 


30 




84b 


100 




1.2 


50 


100 






100 


7 


>100 


100 


MOO 






>100 




100 


10O 


227 


40 


87 


0.0008 


9 


10.7 


48 


78 




88 


0.0006 


10 


16.7 


>100 


47 






0.019 


12 




>100 


28 




90 


0.049 


13 


80 
42 


60 


>100 
12 




92 


0.0025 
0.0043 


15 


60 


80 




45 


93 


0.7 


16 


>100 


>100 


128 


9+ 


0.053 


17 


23 


100 


200 




95 Z 


100 


18 


49 




62 




95 E 


25 


19 


33 


>100 


14 




96 


17 




>100 


>100 


>100 




97 


20 




100 


>10O 


200 


50 


98 


28 


22 


21 


>100 


161 




99 


10 


23 


10 


>10O 


200 




100 


4 


24 


11 


>100 


161 






0.7 


25 


12 


>100 
>100 


100 




103 
104 


1.4 

0.3 


27a 


>100 


>100 


>1000 


55 


105 


0.0021 




100 
5 


>10O 
>10O 


>1000 


106 
107 


0.11 
0.049 






>10O 


80 




108 


0.15 


30 


>100 




>1000 




109 


1.1 


31 






200 




110 


1 


32 


10.6 


36 


>100 




111 


0.007 


33 


>100 


>100 


238 


60 


112 


24 




4.5 


>100 


167 




113 


0.0015 




10 


15 


>100 




114 


0.005 


36 


0.3 




> 100 




115 


0.022 


37 


2.2 




58 






0.3 


38 


100 




>100 




118 


0.071 


39 


100 


30 


23 


65 


119 


13 


40 


3.6 


> 100 


>100 


120 


0.12 


41 


100 


>100 


25 




121 


0.011 


42 


8.3 


>100 






122 


0.071 


43 


0.3 


23 


5 




123 


2.1 



Gastric Glands 
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TABLE I-continued TABLE I-continued 

CCK Receptor Binding Results CCK Receptor Binding Results 



0,026 
0.003 
0.046 



IC»(uM) ... 
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0.00074 
0.075 
0.0001 
0.002 



Preferred compounds of Formula I are those com- 
pounds wherein: 

Rl is H, Ci-Q linear or branched alkyl, -X- 25 
12COOR 6 , — XU-cycloloweralkyl, X 12 NR 4 R5 or 
— X12CONR4R5; 

R 2 is substituted or unsubstituted phenyl (wherein the 
substitutents may be 1 or 2 of halo, loweralkyl, 
loweralkoxy, loweralkylthio, carboxyl, carboxy- 30 
loweralkyl, nitro, — CF3, or hydroxy), 2-, 3-, or 
4-pyridyl, 



, or -X 12 COOR 6 ; 




o o o 

R 3 is X U CR 7 -X n NR 18 CX ll R 7 , -X"CX 9 X ll R 7 , 



-NH(CH 2 ) 2 - 3 NHCOR 7 , — X u NR 18 CX 9 X l 'R 7 , 
O 

X U X 9 C(CH 2 ) ? X 0 ! 



SH, SPh, loweralkoxy, loweralkylthio, or car- 
boxy), 2-, 3-, 4-pyridyl, 



R 8 

CH=CH— |^ 



R 4 and R 5 are independently R 6 or in combination 
wiht the N of the NR 4 R 5 group form an unsubsti- 
tuted or mono or disubstituted, saturated or unsatu- 53 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring or said 
heterocyclic ring or said benzofused heterocyclic 
ring which further comprises a second heteroatom 
selected from O and NCH3 and the substituent(s) 60 
is/are independently selected from Ci-4alkyl; 

R 6 is H, C1-C4 straight or branched-chain alkyl or 
C 3 -C 6 -cycloalkyl 

R 7 is a- or /3-naphthyl, substituted or unsubstituted 
phenyl (wherein the substituent may be 1 to 2 of 65 
halo, — NO2, —OH, — X ll NR+R s , loweralkyl, 
CF3, CN, SCF3, 



R 8 is H, loweralkyl or cycloloweralkyl; 
R 9 and Ri°are independently H, —OH, or — CH3; 
R 13 is H, loweralkyl, acyl, O, or cycloloweralkyl; 
R 18 is H or loweralkyl; 

p is 0 when its adjacent ™ is unsaturated and 1 when 
its adjacent — is saturated except that when is R 13 
is O, p = 1 and = is unsaturated; 

q is 0-2; 

r is 1 or 2; 

X I is H, — NO2, CF 3 , CN, loweralkyl, halo, loweral- 
kylthio or — X n COOR 6 ; 

X 2 and X 3 are independently H, — NO2, halo, lower- 
alkylthio, loweralkyl, or loweralkoxy; 
X 4 isS, O, or NR 8 ; 

X5 is H, CF 3 , CN, — COOR 6 , N0 2 , or halo; 
X<4sOor HH; 
X 7 isO, S; 

X^ and X 9 a are independently NR 18 , or O; 

X II is absent or C1-4 linear alkylidene; 
X 12 is C1-4 linear or branched alkylidene; 
= is a saturated or unsaturated bond 

and the pharmaceutically acceptable salts thereof. 

More preferred compounds of Formula I are 
wherein: 

R 1 is H, C1-C3 linear or branched alkyl, — X- 

i 2 COOR 6 , — X 12 CONR 4 R5, 
R 2 is substituted or unsubstitted phenyl (wherein 
the substitutents may be 1 or 2 of halo, 
loweralkyl, carboxyl, nitro or — CF3); — X 12 COOR 6 ; 
2- 3-, 4- pyridyl; 

HO HOH O 
III , III , II, 

NCR 7 or NCNR 7 or — CR 7 ; 

R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 
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tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring or said 
heterocyclic ring or said benzofused heterocyclic 
ring which further comprises a second heteroatom 5 
selected from O and NCH 3 and the substituent(s) 
is/are independently selected from Ci_4alkyl; 

R 6 is H, C1-C4 straight or branched-chain alkyl; 

R 7 is a- or /3-naphthyl, substituted or unsubstituted lQ 
phenyl (wherein the substituents may be 1 to 2 of 
halo, — NO2, —OH, — NR 4 R 5 , loweralkyl, CF3, 
CN, or loweralkoxy), 2-, 3-, 4-pyridyl, 



x 2 x* 15 



R 9 and R 10 are independently H, or —OH; 

p is 0 when its adjacent = is unsaturated and 1 when 

its adjacent = is saturated, the p of (RU) P is 0; 30 
r is 1 or 2; 

XI is H, — N0 2 , CF 3 , loweralkyl or halo; 
X 2 and X 3 are independently H, — NO2, halo, lower- 
alkyl, or loweralkoxy; 
X+isOorNR8; 35 
X 7 isOor S, 

X 12 is Ci_2 linear or branched alkylidene; 

— is a saturated or unsaturated bond; 
and the pharmaceutically acceptable salts thereof. ^ 

Even more preferred compounds of Formula I are 
wherein: 

R 1 is H, C1-C2 linear alkyl, — X' 2 COOR6, — X- 
12 CONR 4 R5; 

R 2 is substituted or unsubstituted phenyl (wherein the 45 
substitutent may be halo, loweralkyl, nitro, — CF3), 
2-, 3-, 4-pyridyl, or X^COOR*; 

R3is 



O HO HOH 
II , I II Mil 
— CR 7 , —NCR 7 or — NCNR 7 

R 4 and R 3 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 55 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring or said 
heterocyclic ring or said benzofused heterocyclic 
ring which further comprises a second heteroatom 
selected from O and NCH3 and the substituent(s) 
is/are independently selected from Ci_4alkyl; 

R 6 is H, C1-C3 straight chain alkyl; 

R 7 is a- or /8-naphthyl, substituted or unsubstituted 65 
phenyl (wherein the substituents may be 1 to 2 of 
halo, — NO2, NH 2 , methyl, ethyl, CF 3 , CN, or 
loweralkoxy), 2-, 3-, 4- pyridyl, 




R'°isH, or OH; 

p is 1 of (Ri% and O of (R^ and (Ri% — at 4,5 is 

unsaturated and = at 3,4 is saturated; 
r is 1 or 2; 

XI is H, — N0 2 , CF 3 , loweralkyl or halo; 
X 2 is H, — N0 2 , halo or loweralkyl; 
X 4 is O, NH, NCH 3 ; 
X 7 is O or S; 

X 12 is C1-2 linear alkylidene; 
and the pharmaceutically acceptable salts thereof. 

Yet even more preferred compounds of Formula I 
are wherein: 

R 1 is H, CH 3 , CH2CH3, CH2COOH, CH 2 COOEt, 
CH 2 CON(Et) 2 , 



/ — V 

CH 2 CON |CH 2 CON NCH3 or CH 2 CH2COOEt; 



R 2 is phenyl, 2-F-phenyl, 4-CH 3 -phenyl, 2-, 3-, or 

4-pyridyl; 
RMs 
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(O)[7l-CO N H-, C1 -<§^ CONH -' 

o 

Br— CONH-, I— CONH-, 

Br I 
^)_ CONH -,^)-CONH-, 

NHj 

ch 3 o 

OK 

> ' \\— CONH- N ' 

OCH3 

CI— NHCONH-, NHCONH-, 
NHCONH— , CH3— NHCONH— , 

CI 

NHCONH, Q 2 N— NHCONH-, 



N0 2 CI 

NHCONH— , NHCONH— , 

F Br 

NHCONH— , NHCONH— , 




RIO is H or —OH; 

p is 1 of (R'% and o of (Rf) and (R 13 V; = at 4, 5 is 
aunsaturated and = at 3, 4 is saturated; 
20 r is 1; 

XI is H, 7-C1, 8-CH3, 9-CH3; 
X?isOorS; 
and the pharmaceutically acceptable salts thereof. 

The most preferred compounds of Formula I are: 
3(R)-N-(4-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-5- 

phenyl-2-oxo- 1 H- 1 ,4-benzodiazepin-3-yl)urea, 
3-Benzoyl-l,3-dihydro-3-hydroxy-l-methyl-5-phenyl- 
2H- 1 ,4-benzodiazepin-2-one, 
30 5-(2-Fluorophenyl)- 1 ,3-dihydro-3-hydroxy-3-(4- 

methoxybenzoyl)- 1 -methyl-2H- 1 ,4-benzodiazepin- 
2-one, 

N-(2,3-Dihydro-l-methyl-2-oxo-5(3-methylphenyl)-lH- 

l,4-benzodiazepin-3-yl)-N'-(phenylmethyl)urea, 
35 N-(2,3-Dihydro- 1 -ethyl-2-oxo-5-phenyl-l H- 1 ,4-ben- 

zodiazepin-3-yl)-N'-(3-methoxyphenyl)urea, 
3-(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-3-(3-methoxyphenyl)-2-propena- 

mide, 

40 3-((((4-CMorophenyl)amino)carbonyl)amino-2,3-dihy- 
dro-2-oxo-5-pheny 1- 1 H- 1 ,4-benzodiazepine- 1 - 
propanoic acid ethyl ester, 
3{RS)-l,3-dihydro(2-indolecarbonylamino)-5-phenyl- 
2H- 1 ,4-benzodiazepin-2-one, 
45 l-Carboxymethyl-l,3-dihydro-3(RS)-(2-indolecar- 
bonylamino)-5-phenyl-2H-l,4-benzodiazepin-2-one, 
l,3-Dihydro-3(RS)-(2-indolecarbonylamino)-l-methyl- 

5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
l,3-dihydro-l-methyl-3(RS)-[2-(l-methylindole)car- 
50 bonylamino]-5-phenyl-2H-l,4-benzodiazepin-2-one, 
l,3-Dihydro-l-methyl-3(RS)-(4-chlorophenylcarbonyl- 
)amino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin- 
2-one, 

l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(2-indolecar- 
bonylamino)-l-methyl-2H-l,4-benzodiazepin-2-one 

l,3-Dihydro-5-(2-fluorophenyl)- 1 -methyl-3(RS)-[2'-(l '- 
methylindole)carbonylamino]-2H- 1 ,4-benzodiazepin- 
2-one, 

m 3(S)-( -)-l ,3-Dihydro-3-(2-indolecarbonylamino)- 1 - 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 
3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2- 
indolecarbonylamino)-l-methyl-2H-l,4-benzodiaze- 
pin-2-one, 

65 3(S)-(+)-l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- 
fluorophenyl)- 1 -methy 1-2H- 1 ,4-benzodiazepin-2-one, 
3(S)-(— )-l,3-Dihydro-3-(4-bromobenzoylamino)-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 
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l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indolecarbo- 

ny 1 amino)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-3-(RS)-(4-chlorophenylcarbonyl)amino-5- 

(2-nuorophenyl)-2H- 1 ,4-benzodiazepin-2-one, 
l-Carboxymethyl-l,3-dihydro-5-(2-fluorophenyl)- 

3(RS)-(2-indolecarbonylamino)-2H-l,4-benzodiaze- 

pin-2-one, 

l,3-Dihydro-3-(RS)-(5-fluoroindole-2-carbonylamino)- 
5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one, 



i niCZT niwf "-'^»™'™P'»-«ne. . N-(2,3-Diliyd™-l-m M li,1.2<ao.5.phen,l.lH- 



f"ij<jiu-j-vr>.u;-^i-iiici.iiyiinuoie-z-carDonyiami 
5-(2-fluorophenyl)-2H-l,4-benzodiazepine-2-one, 

l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-benzc " 
carbonylamino)-2H- 1 ,4-benzodiazepin-2-one, 

l,3-Dihydro-l-methyl-3-(RS)-(4-chlorophenyl 



N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
N-(2-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl- 1 H- 1 ,4-benzodiazepin-3-yl)-urea, 
5 N-(4-Nitrophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
N-(2,4-Dichlorophenyl)-N'-(2,3-dihydro-l-methyl-2- 

oxo-5-phenyl- 1H- 1 ,4-benzodiazepin-3-yl)-urea, 
N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1 H- 1 ,4-ben- 



N-(2, 3-Dihydro- 1 -methy 1-2-OXO-5 -phenyl- 1 H- 1 ,4-ben- 

zodiazepin-3-yl)-N'-(3-nitrophenyl)-urea, 
N-(3-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
b™X™VnT^^ phenyl-lH-l^-benzodiazepin-S-yDurea, 

(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-rnethoxyphenyl)-urea, 
N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 1 ,4-ben- 



3(S)-(+j-3-(3-Bromobenzoylamino)-l,3-dihydro-5-(2 

fluorophenyl)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 
3 (S)-(+)-3-(4-Bromobenzoylamino)-l,3-dihydro-5-(2- 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one, MfimiWHmi ! i 
3(S)-(+)-U-Dihydro-5-(2-fluorophenyl)-3-(^odoben: 20 z taKmSSi t"" 1 "" 
zo y lami„o)-l-methyl-2H-l,4-benzodiazepi„-2-one 1 N oITdS 1 J^T* X ) " Ure "' 

3(S)-(+)-l,3-Dihydro-5-(2-fluoro P henyl).3-(3-iodoben- ? v m ?i v ™ th ^ 2 - ox °-\ 1N „, ,„ „ 

zoylamino)-l-methyl-2H-l ) 4-benzodiazepi„-2-o I ie ) -^rt-lfrl^benzodi^-S-yWa-fluoio. 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RSH2-indole) car- N nRm™ n 2 nwni^A , ,. , 
bonylamino-2H-l,4-benzodi a zepin-2-thione, 25 1 -(2.3-dihydro-l-methyl.2-oxo-5 

pnenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-l-naphthalenyl-urea, 
(S)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4- 

benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea, 
(R)-N-(2 > 3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(3-methylphenyl)-urea, 



j v „ . 1 u« 1WF i^uji / -j-yi W j-Vi-iUUL 

bonylamino-2H-l,4-benzodiazepin-2-thione, 
3(S)-(2-Indolecarbonyl)amino-l,3-dihydro-5-phenyl- 

2H-l,4,-benzodiazepin-2-one, 
(S)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1 H- 1 ,4- 

bemzpdoazepin-3-yl)-3-phenyl-2-propenamide, 
3 <(((4-Chlorophenyl)amino)carbonyl)amino)-5-(2- 

fluorophenyl)-2,3-dihydro-2-oxo-lH-l,4-benzodiaze- 

pine-l-acetic acid ethyl ester, 
3-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-2-amino-4-chlorobenzamide 



— ..^^..^^y.^.-^-yij-^ -vj-mciuyipnenyij-urea, 
(R)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 1 ,4- 

benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, 
I -{[3-[(((3-Methoxyphenyl)amino)carbonyl)amino]-2,3- 



(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-14- 35 I -U 3 J [( i (3 "^ ethoxyphen y 1 > amino > carbon y 1 ) amin °] 
benzodiazepin-S-yl^CtrifluoromethylHer^amide, ylJaStyOp^^ 



3-((((4-Chlorophenyl)'amino)carbonyl)amino)-2i"-dIhy 
dro-2-oxo-5-phenyl- 1 H- 1,4-benzodiazepine- 1 -acetic 
acid ethyl ester, 



3-{[((3 

-Methoxyphenyl)amino)carbonyl)amino]-N,N- 
diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin- 1-acetamide, 



aviu suiji raici, - — „ , ''^ 

5-(2-Fluorophenyl)-2,3-dihydro-3-((lH-indol-2-yl C ar- 40 , x^f^ 1 T^^' ^ 
bonyl)amino)-2-oxo-lH-l,4-benzodiazepine-l-acetic 3 ^(((^Chlorophenyl)ammo)carbonyl]amino}-N,N 
acid ethyl ester, diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepine-l-acetamide, 



acid ethyl ester, 
4-Bromo-N-(2,3-dihydro-l-methyl-2-oxo-5-phenyl-lH. 
l,4-benzodiazepin-3-yl)-benzamide, 



" v- v-» »" , -'i"F" cll yv--'>J-uuiyuro-i-memyi-z-oxo-l 
l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-benza- 
mide, 

(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-l-raethyl-2-oxo- 
1H- 1 ,4-benzodiazepin-3-yl)-4-(trifluoromethyl)ben- 
zamide, 

3-((((4-Chlorophenyl)amino)carbonyl)amino)-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepine-l-acetamide, 
1 -(( 3 -((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 

dihydro-2-oxo-5-phenyl-lH-l,4-benzodiazepin-l- 

yl)acetyl)pyrrolidine, 
l-(( 3 -((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 

dihydro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin- 1- 

yl)acetyl)-4-methylpiperazine, 
3-(((4-Chlorophenyl)acetyl)amino)-2,3-dihydro-2-oxo- < 

5-phenyl-lH-l,4-benzodiazepine-l-acetic acid ethyl 

N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl)-N -(3-methoxyphenyl)-urea, 

N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- < 
zodiazepin-3-yl)-N'-(3-methoxypeenyl)-urea, 

N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-N'-phenylurea, 



. „ „ . , „. m „„ llllu[i 3 -N(2,3-Dihydro-9-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- 45 zodiaze P i n-3-yl)-lH-indole-2-carboxamide, 

l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-benza- 3 - N -(2,3-Dihydro-l,9-dimethyl-2-oxo-5-phenyl-lH-l,4- 



— — j — ^ M> «"**vijiji-i.-vAw-j-puciiyi-in-i,4~ 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, N-(3- 
Methoxyphenyl)-N'-(2,3-dihydro- 1 ,9-dimethyl-2- 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
3-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-(p-tolyl)- 1 H-1,4- 

benzodiazepin-3-yl)- 1 H-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l-methyl-2-oxo- 

5-(p-tolyl)- 1 H- 1 ,4-benzodiazepin-3 -y l)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
3-N-(2,3-Dihydro-l,8-dimethyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-N-(2,3-Dihydro-l,8-dimethyl-2-oxo- 
5-phenyl- 1 H- 1 ,4-benzodiazepin-3-yl)- 1 H-indole-2- 
carboxamide, 

N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l,8-dimethyl-2- 

oxo-5-phenyl- 1H- 1 ,4-benzodiazepin-3-yl)-urea or 
(R)-N-(2,3-Dihydro- l-methyl-2-oxo5-phenyl- 1 H- 1 ,4- 
benzodiazepin-3-yl)-N'-(3-chlorophenyl)-urea. 
In another aspect of the invention is that some of the 
compounds of Formula I are specific for CCK as com- 
pared to gastrin and vice-versa. What is meant by a 
compound that is "specific" for CCK is that such com- 
pound is at least ten times more potent as an antagonist 
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of CCK as compared to gastrin and vice-versa for a 
compound that is specific for gastrin. Such specificity is 
hightly desirable because CCK specific compound can 
be utilized with little interference with gastrin recep- 5 
tors. Similarly, a gastrin specific compound can be uti- 
lized with essentially no interference with the CCK 
receptors. 

Examples of CCK specific compounds of Formula I 
are: 10 
3(RS)-l,3-Dihydro(2-indolecarbonylamino)-5-phenyl- 

2H-l,4-benzodiazepin-2-one, 
l-Carboxymethyl-l,3-dihydro-3(RS)-(2-indolecar- 

bonylamino)-5-phenyl-2H-l,4-benzodiazepin-2one, 
1 ,3-Dihydro-3(RS)-(2-indolecarbonylamino)- 1-methyl- 1 5 

5-phenyl-2H- 1 ,4-benzodiazepin-2-one 
l,3-dihydro-l-methyl-3(RS)-[2-(l-methylindole)car- 

bonylamino]-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
1 ,3-Dihydro- 1 -methyl-3(RS)-(4-chlorophenylcarbonyl- 

)amino-5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepin- 20 

2-one, 

l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(2-indolecar- 
bonylamino)-l-methyl-2H-l,4-benzodiazepin-2-one, 

l,3-Dihydro-5-(2-fluorophenyl)-l-methyl-3(RS)-[2'-(l'- 
methylindole)carbonylamino]-2H -1,4-benzodiaze- 25 
pin-2-one, 

3(S)-(-)-l,3-Dihydro-3-(2-indolecarbonylamino)-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 

3-(S)-(4-)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2- 
indolecarbonylamino)-l-methyl-2H-l,4-benzodiaze- 30 
pin-2-one, 

3(S)-(+)-l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- 

fluorophenyl)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 
2(S)-(- )- 1 ,3-Dihydro-3-(4-bromobenzoylamino)- 1- 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 35 
l,3-Dihydro-5-(2-fiuorophenyl)-3-(RS)-(2-indolecar- 

bonylamino)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-3-(RS)-(4-chlorophenylcarbonyl)amino-5- 

(2-fluoropheny 1)-2H- 1 ,4-benzodiazepin-2-one, 
l-Carboxymethyl-l,3-dihydro-5-(2-fluorophenyl)- 40 

3(RS)-(2-indolecarbonylamino)-2H-l,4-benzodiaze- 

pin-2-one, 

l,3-Dihydro-3-(RS)-(5-fluoroindole-2-carbonylamino)- 

5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-3-(RS)-(l-methylindole-2-carbonylamino)- 45 

5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-benzofuran- 

carbonylamino)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-l-methyl-3-(RS)-(4-chlorophenylcar- 

bonyl)amino-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 50 
3(S)-(+>3-(3-Bromobenzoylamino)-l,3-dihydro-5-(2- 

fluorophenyl)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 
3-(S)-(+)-3-(4-Bromobenzoylamino)-l,3-dihydro-5-(2- 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one, 
3-(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(4- 55 

iodobenzoylamino)- 1 -methyl-2H- 1 ,4-benzodiazepin- 

2-one, 

3-(S)-<+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(3- 
iodobenzoy lamino)- 1 -methyl-2H- 1 ,4-benzodiazepin- 
2-one, 60 

l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indole)car- 
bonylamino-2H- 1 ,4-benzodiazepin-2-thione, 

3(S)-(2-Indolecarbonyl)amino-l,3-dihydro-5-phenyl- 
2H- 1 ,4,-benzodiazepin-2-one, 

(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 65 
benzodiazepin-3-yl)-3-phenyl-2-propenamide, 

3N-(2,3-Dmydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-2-amino-4-chlorobenzamide , 



(S)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1 H- 1 ,4- 

benzodiazepin-3-yl)-4-(trifluoromethyl)-benzamide, 
5-(2-Huorophenyl)-2,3-dihydro-3-((lH-indol-2-ylcar- 

bonyl)amino)-2-oxo-lH-l,4-benzodiazepine-l-acetic 

acid ethyl ester, 
4-Bromo-N-(2,3-dihydro-l-methyl-2-oxo-5-phenyl-lH- 

l,4-benzodiazepin-3-yl)-benzamide, 
N-(5-(2-Fluorophenyl)-2,3-dihydro- 1 -methyl-2-oxo- 1 H- 

l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-benza- 

mide, 

(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-ben- 
zamide, 

N-(2-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
N-(2,4-Dichlorophenyl)-N'-(2,3-dihydro-l-methyl-2- 

oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin-3-yl)-urea, 
(S)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1H- 1,4-. 

benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-(2-nitrophenyl)-urea, 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea, 
3-N-(2,3-Dihydro-9-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-y 1)- 1 H-indole-2-carboxamide, 
3-N-(2,3-Dihydro- 1 ,9-dimethyl-2-oxo-5-phenyl- 1H- 1 ,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
3-N-(2,3-Dihydro-l-methyl-2-oxo-5-(p-tolyl)-lH-l,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l-methyl-2-oxo- 

5-(p-tolyl)- 1H- 1 ,4-benzodiazepin-3-yl)-urea, 
3-N-(2,3-Dihydro- 1 , 8-dimethyl-2-oxo-5-phenyl- 1H- 1 ,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide and 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l,8-dimethyl-2- 

oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea. 

Examples of gastrin specific compounds of Formula I 
are: 

3-((((4-Chlorophenyl)amino)carbonyl)amino)-5-(2- 

fluorophenyl)-2,3-dihydro-2-oxo-lH-l,4-benzodiaze- 

pine-1 -acetic acid ethyl ester, 
3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3-dihy- 

dro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepine- 1 -acetic 

acid ethyl ester, 
3-((((4-Chlorophenyl)amino)carbonyl)amino)-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepine- 1 -acetamide, 
l-((3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 

dihydro-2-oxo-5-phenyl- 1H- 1 ,4-benzodiazepin- 1 - 

yl)acetyl)pyrrolidine, 
l-((3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 

dihydro-2-oxo-5-phenyl-lH-l,4-benzodiazepin-l- 

yl)acetyl)-4-methylpiperazine, 
3-(((4-Chlorophenyl)acetyl)amino)-2,3-dihydro-2-oxo- 

5-phenyl-lH-l,4-benzodiazepine-l-acetic acid ethyl 

N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-phenylurea, 
N-(4-Nitrophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl- 1 H- 1 ,4-benzodiazepin-3-yl)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)N'-{3-methoxyphenyl)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-methylphenyl)-urea, 
(R)-N-(2,3-Dihydro-l -methyl-2-oxo-5-phenyl- 1 H- 1 ,4- 

benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, 
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1 -{[3-[(((3-Methoxyphenyl)amino)carbonyl)amino]-2,3- 

dihydro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin- 1- 

yl]acetyl}pyrrolidine, 
3-{[((3-Methoxyphenyl)ammo)carbonyl)amino]-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin- 1 -acetaraide, 
3-{[((2-Chlorophenyl)amino)carbonyl]amino}-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepine- 1 -acetamide, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 1 

benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
(R)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1 H- 1,4- 

benzodiazepin-3-yl)-N'-(3-chlorophenyl)-urea. 

Examples of Compounds of Formula I are listed in 
Table 2. 1 
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TABLE 2-continued 




(R% R 2 



CH; 
CH 2 COOII 
CH2COOH 
CH2COOH 
CH2COOH 
CH 2 COOH 
CH2CH3 
CH2CH3 
CH 2 COOEt 



CH 3 
CH3 

CH2COOH 

CH2COOH 

CH2COOH 

CH2COOH 

CH2COOH 

CH2COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH2CH2COOH 

CH 2 CH 2 COOH 



o-F— Ph 
o-F— Ph 
o-F— Ph 



- o-F— Ph 

- o-F— Ph 

- o-F-Ph 

- o-F— Ph 




(R% R 2 \ R n )p 

X* = NH, N-CH3, O, o 





r R 1 


<R") P R 2 




(R'% 


OH 






p-Cl— Ph 






H 






p-Cl— Ph 






F 






p-Cl— Ph 










— 


p-Cl— Ph 
p-Cl— Ph 






H 


1 CH2COOH 




p-Cl— Ph 




|! 


F 


1 CH2COOH 




p-Cl— Ph 






CF 3 


1 CH2COOH 




p-Cl— Ph 






OH 


1 CH2COOH 




p-CI— Ph 






H 






p-Cl— Ph 






H 


1 CH2COOEt 




p-Cl— Ph 






H 


1 CH2CH2COOH 




p-Cl— Ph 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH2COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 










— 


CH 2 COOt-Bu 








! CH^OOH 




CH 2 COOt-Bu 


— 


H 


OH 






CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOt-Bu 












CH 2 COOEt 










- 


CH 2 COOEt 












CHiCOOEt 






CF 3 


1 H 




CH 2 COOEt 




u 


OH 


1 H 




CH 2 COOEt 




H 


NO2 


1 H 




CH 2 COOEt 




H 


H 


1 CH3 




CH 2 COOEt 




H 




1 CH 3 




CH 2 COOEt 




H 


F 


CH 3 




CH 2 COOEt 




H 


CF3 


CH 3 




CH 2 COOEt 




H 


OH 


1 CH 3 




CH 2 COOEt 




H 


ND 2 


CH3 




CH 2 COOEt 








CH2COOH 




CH 2 COOEt 




H 


CI 


CH2COOH 




CH 2 COOEt 




H 


F 


CH2COOH 




CH 2 COOEt 




H 


CF 3 


CH2COOH 




CH 2 COOEt 




H 


OH 


CH 2 COOH 




CH 2 COOEt 




H 


NO2 


CH2COOH 




CH 2 COOEt 




H 


H 


CH 2 CH 3 




CH 2 COOEt 




H 


OH 


CH 2 CH 3 




CH 2 COOEt 




H 


H 


CH 2 COOEt 




CH 2 COOEt 




H 


OH 


CH 2 COOEt 




CH 2 COOEt 




H 


H 


CH2CH2COOH 




CH 2 COOEt 




H 


OH 


CH 2 CH 2 COOH 




CH 2 COOEt 




H 
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TABLE 3-continued 




CH 2 COOH 

CH 2 COOH 
CH2COOH 

CHCOOH 

CH2COOH 
CH2COOH 
CH2CH3 
CH2CH3 

CH2COOEt 
CH 2 COOEt 
CH2CH2COOH 
CH 2 CH 2 COOH 



CH2COOH 
CH2COOH 
CHiCOOH 
CH2COOH 
CH 2 COOH 
CH2COOH 
CH2CH3 
CH2CH3 
CH 2 COOEt 
CH 2 COOEt 
CH 2 CH 2 COOH 
CH 2 CH 2 COOH 



CH3 
CH 3 

CH2COOH 
CH2COOH 
CH2COOH 
CH2COOH 
CH2CH3 - 
CH 2 COOEt - 
CH2CH2COOH — 



o-F-Ph 
o-F— Ph 



o-F— Ph 
p-Cl— Ph 



p-Q— Ph 
p-Cl— Ph 



p-Cl— Ph 

p-Cl— Ph 

p-Cl— Ph 

p-Cl— Ph 

CH2COOt-F.11 

CHiCOOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 




4/13/2009, EAST Version: 



2.3.0.3 



65 
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X' 


r R 1 


(R») 


R2 


<R 13 )„ (R 10 ), 








































































































1 CH 2 COOEt 




















1 CHiCH 2 COOH 








OH 


1 CH 2 CH 2 COOH 


z 


Ph 


— H 


H 


1 H 




o-F— Ph 






1 H 




o-F— Ph 


— H 


F 


1 H 




o-F— Ph 


- H 


CF 3 


1 H 




o-F-Ph 


— H 




1 H 




o-F— Ph 


- H 


N0 2 


1 H 




o-F— Ph 


— H 


H 


1 CH 3 




o-F— Ph 


- H 


CI 


1 CH 3 




o-F— Ph 


— H 


F 


1 CH 3 




o-F— Ph 


- H 


CFi 


1 CH3 




o-F— Ph 


- H 


OH 


1 CH 3 




o-F— Ph 


- H 


N0 2 


1 CH 3 




o-F— Ph 


— H 


H 


1 CHjCOOH 




o-F— Ph 


- H 


CI 


1 CHjCOOH 




o-F— Ph 


- H 


F 


I CH 2 COOH 




o-F— Ph 


- H 


CF 3 


1 CH2COOH 




o-F— Ph 


- H 


OH 


CHiCOOH 




o-F— Ph 


- H 


N0 2 


CH 2 COOH 




o-F— Ph 


- H 


H 


CH 2 CH 3 




o-F-Ph 


- H 


OH 


CH 2 CH 3 




o-F— Ph 




H 


CH 2 COOEt 




o-F— Ph 


— H 


OH 


CH 2 COOEt 




o-F— Ph 


- H 



CH 3 
CH 3 

CH2COOH 

CH2COOH 

CH2COOH 

CH 2 COOH 

CH 2 CH 3 

CH 2 COOEt 

CH 2 CH 2 COOH 



CH 2 COOH 
CH 2 COOH 
CH 2 COOH 
CH2COOH 



o-F— Ph 
o-F— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-CI— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 



p-Cl— Ph 

p-Cl-Ph 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH^COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 
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Rl 



CH 2 COOH 

CH2COOH 

CH 2 CH 3 

CH 2 CH 3 

CH 2 COOEt 

CH 2 COOEt 

CH 2 CH 2 COOH 

CH 2 CH 2 COOH 

H 

H 



CH 3 
CH 3 

CH 2 COOH 
CH 2 COOH 
CH 2 COOH 
CH 2 COOH 
CH2COOH 
CH 2 COOH 

cii 2 ch 3 

CH 2 CH 3 

CH 2 COOEt 

CH 2 COOEt 

CH 2 CH 2 COOH 

CH 2 CH 2 COOH 



CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 



(R 13 ), (R"% 



CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
C.H 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 



- CH 2 COOEt 

- CH 2 COOEi 

- CH 2 COOEt 




CH 3 

CH2COOH 

CH2COOH 

CH2COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 CH 3 

CH 2 CH 3 
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CH 3 
CH 3 

CH 2 cooh 

CH 2 COOH 

CH2COOH 

CH2COOH 

CHiCOOH 

CH2COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH 2 CH 2 COOH 

CH 2 CH 2 COOH 



CH 3 
CH 3 

CH 2 COOH 

CH 2 COOH 

CH2COOH 

CH2COOH 

CH2CH3 

CH 2 COOEt 

CH 2 CH 2 COOH 



CH; 

CH2COOH 

CH 2 COOH 

CH 2 COOH 

CH2COOH 

CH 2 COOH 

CH2COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH2CH2COOH 

CH 2 CH 2 COOH 



o-F— Ph 
o-F-Ph 
o-F-Ph 
o-F— Ph 
o-F-Ph 
o-F— Ph 

o-F— Ph 
o-F— Ph 
o-F— Ph 
o-F— Ph 



o-F— Ph 
o-F— Ph 



p-Cl— Ph 
p-Cl— Ph 
. p-Cl— Ph 

■ p-Cl-Ph 

■ p-Cl-Ph 

CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 

■ CH 2 COOt-Bu 
CH 2 COOt-Bu 

■ CH 2 COOt-Bu 
CH 2 COOt-Bu 

■ CH 2 COOt-Bu 
• CH 2 COOt-Bu 



- CH 2 COOt-Bu — 

- CH 2 COOt-Bu - 

- CH 2 COOt-Bu - 




CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 




(R'\ (R> 



CH 3 
CH 3 

CH 2 COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 COOH 

CH2CH3 

CH 2 CH 3 

CH 2 COOEt 



- CH 2 COOt-Bu - 

- CH 2 COOt-Bu - 

- CH 2 COOEt - 

- CH 2 COOEt - 



o-F— Ph 
o-F— Ph 
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CH 2 COOH 
CH 2 coqh 
CH2C0011 
CH2COOH 
CH2CH3 



CH2COOH 



CH2COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH 2 CH 2 COOH 

CH 2 CH 2 COOH 

H 

H 



p-Cl— Ph 

p-Cl— Ph 

p-Cl— Ph 

p-Cl-Ph 

p-Cl— Ph 

p-Cl— Ph 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH2COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 



CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-bu 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 





H 


X 1 


r R' 


(R 9 V R 2 


(R 13 ), (RlO), 




H 
H 


H 


1 H 


- Ph 


- H 




H 


35 CI 


1 H 


- Ph 


- H 




H 


F 


1 H 


- Ph 


— H 






CF 3 




- Ph 


— H 




H 


OH 




- Ph 






H 


N0 2 


1 H 


- Ph 


— H 




H 




1 CH 3 








H 


40 CI 


1 CH 3 


- Ph 


- H 




H 


F 


1 CH 3 




- H 




H 


CF 3 


1 CH 3 


- Ph 


— H 




H 


OH 


1 CHj 


- Ph 


— H 




H 


NO2 


1 CH 3 


- Ph 


- H 




H 


H 


1 CH 2 COOH 


- Ph 


- H 




H 


45 f 


1 CH 2 COOH 


- Ph 


- H 








1 CH z COOH 


- Ph 


- H 




H 


CF 3 


1 CH 2 COOH 


- Ph 


- H 






OH 


1 CH 2 COOH 




- H 




H 


N0 2 


1 CH 2 COOH 


- Ph 


- H 






H 


1 CH 2 CH 3 


— Ph 


- H 




H 


50- 


1 CH2CH3 


- Ph 


- H 




H 




1 CH 2 COOEt 


- Ph 






H 


OH 


1 CH 2 COOEt 


- Ph 


— H 




H 


H 


1 CH 2 CH 2 COOH 


— Ph 


— H 




H 


OH 


1 CH 2 CH 2 COOH 


— Ph 


— H 




H 


H 


1 H 


- o-F— Ph 


- H 




H 


CI 


1 H 


- o-F— Ph 


— H 




H 


55 F 


1 H 


- o-F-Ph 


- H 




H 


CF 3 


1 H 


- o-F— Ph 


— H 




H 


OH 


1 H 


- o-F— Ph 


- H 




H 


N0 2 


1 H 


— o-F— Ph 


- H 




H 


H 


1 CH 3 


— o-F— Ph 


- H 




H 


CI 


1 CH 3 


- o-F— Ph 


— H 




H 


60 F 


1 CH 3 


- o-F— Ph 


- H 




H 


CFj 


1 CH 3 


- o-F-Ph 


- H 




H 


OH 


1 CH 3 


— o-F— Ph 


- H 




H 


N0 2 


1 CH 3 


- o-F-Ph 


- H 








1 CH 2 COOH 


- o-F— Ph 


- H 




H 


CI 


1 CH2COOH 


- o-F— Ph 


- H 




H 


65 F 


1 CH2COOH 


- o-F— Ph 


— H 




H 


CF 3 


I CH 2 COOH 


— o-F— Ph 


— H 




H 


OH 


1 CH 2 COOH 


— o-F— Ph 


- H 




H 


N0 2 


1 CH2COOH 


— o-F— Ph 


- H 




H 


H 


1 CH 2 CH 3 


- o-F— Ph 


- H 
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H 


1 CH 2 CH 2 COOH 








OH 


1 CH2CH2COOH 








H 




















CF 3 


1 H 


















H 


1 CH 3 








F 


1 CH3 








CF 3 


1 CH3 








OH 


1 CH 3 








H 


1 CHjCOOH 








F 


1 CH 2 COOH 








CF3 


1 CH2COOH 








OH 


1 CH 2 COOH 








H 


1 CH 2 CH 3 










1 CH 2 COOEt 






H 


H 


1 CH2CH2COOH 








H 


1 H 




CH 2 COOt-Bu — 






1 H 




CHjcOOt-Bu — 




F 


1 H 




CHiCOOt-Bu — 




CF 3 






CHiCOOt-Bu — 




OH 


I H 




CH 2 COOt-Bu — 




N0 2 


1 H 




CHiCOOt-Bu — 




H 


1 CH3 




CH2COOt-Bu — 




CI 


1 CH3 


- 


CHiCOOt-Bu - 


H 




1 CH3 




CH2COOt-Bu 




CF 3 


1 CH 3 




CHjCOOt-Bu — 




OH 


1 CH3 




CH 2 COOt-Bu — 




N0 2 






CH2COOt-Bu 




H 


1 CH 2 COOH 




CH 2 COOt-Bu 




a 


1 CH2COOH 




CH 2 COOt-Bu — 




F 


1 CH 2 COOH 




CH2COOt-Bu 






1 CH2COOH 










1 CH2COOH 










L CH 2 COOH 






























[ CH 2 COOEt 










[ CH 2 COOEt 










1 CH2CH2COOH 










I y H2CH2COOH 








H 




z 


CH 2 COOEt — 


H 


a 


1 H 




CH 2 COOEt - 


H 


F 


1 H 




CH 2 COOEt - 


H 


CF 3 






CH 2 COOEt - 


H 


OH 


1 H 




CHiCOOEt - 


H 


N0 2 


1 H 




CHjCOOEt - 


H 


H 


1 CH 3 
1 CH 3 




CH 2 COOEt - 
CH 2 COOEt - 


H 
H 


F 


1 CH 3 




CH 2 COOEt - 


H 


CF 3 


1 CH 3 




CHjCOOEt - 


H 


OH 


1 CH 3 




CH 2 COOEt - 


H 


N0 2 


1 CH 3 




CH 2 COOEt — 


H 


H 


1 CH 2 COOH 




CH 2 COOEt - 


H 


CI 


1 CH2COOH 




CH 2 COOEt - 


H 


F 


1 CH2COOH 




CH 2 COOEt — 


H 


CF 3 


1 CH2COOH 




CH 2 COOEt — 




OH 


1 CH2COOH 




CH 2 COOEt — 


H 


N0 2 


1 CH2COOH 




CH 2 COOEt — 


H 


H 


1 CH2CH3 




CH 2 COOEt — 


H 


OH 


1 CH 2 CH 3 




CH 2 COOEt - 


H 


H 


1 CH 2 COOEt 




CH 2 COOEt - 


H 


OH 


1 CH 2 COOEt 




CH 2 COOEt — 


H 


H 


1 CH 2 CH 2 COOH 




CH 2 COOEt — 


H 


OH 


1 CH 2 CH 2 COOH 




CH 2 COOEt - 


H 



X 1 


r R 1 


(R% R 2 (R 13 ),, 












H 










H 




1 H 






H 




1 H 






H 




1 H 






H 


N0 2 


1 H 






H 




















H 




1 CHs 






H 










H 




1 CH 3 






H 










H 




1 CH2COOH 






H 




1 CH2COOH 






H 




1 CH2COOH 








25 CF 3 


1 CH2COOH 






H 


OH 


1 CH2COOH 






H 


NO2 


1 CH2COOH 






H 




1 CH2CH3 






H 


OH 


1 CH 2 CH 3 






H 


H 


1 CH 2 COOEt 






H 


30 2" 


1 CH 2 COOEt 








H 


1 CH 2 CH 2 COOH 






H 


OH 


1 CH2CH2COOH 






H 




1 H 






H 


CI 


1 H 






H 










H 


35 ™ 3 
" OH 


1 H 






H 


1 H 






H 


N0 2 


1 H 






H 


H 


1 CH 3 






H 




1 CH 3 






H 




1 CH 3 






H 


CF3 


1 CH 3 






H 




1 CH 3 






H 


N0 2 


1 CH 3 






H 




1 CH2COOH 








CI 


1 CH2COOH 








F 


I CH 2 COOH 








CF 3 


1 CH 2 COOH 






H 


45 OH 


1 CH2COOH 






H 


N0 2 


1 CH 2 COOH 






H 


H 


1 CH 2 CH 3 






H 




1 CH 2 CH 3 






H 


H 


1 CH 2 COOEt 






H 


OH 


1 CH 2 COOEt 




°-F— Ph 


H 


50 ^ H 


1 CH 2 CH 2 COOH 




o-F— Ph - 


H 








o-F— Ph — 




H 


1 H 




p-Cl— Ph — 


H 




H 




p-Cl— Ph — 




CF 3 


1 H 




p-CI— Ph — 


H 


OH 


H 




p-CI— Ph - 


H 




CH 3 




p-Cl— Ph — 


H 


CH 3 




p-Cl— Ph - 


H 


CF3 


CH 3 




p-Cl— Ph — 


H 


OH 


CH 3 




p-Cl— Ph — 


H 


H 


CH 2 COOH 




p-Cl— Ph — 


H 


F 


CH2COOH 




p-Cl— Ph — 


H 


CF 3 


CH2COOH 




p-Cl— Ph — 


H 


60 OH 


CH 2 COOH 




p-Cl— Ph — 


H 


H 


CH 2 CH 3 




p-Cl— Ph — 


H 


H 


CH 2 COOEt 




p-Cl— Ph — 


H 


H 


CH 2 CH 2 COOH 




p-Cl— Ph - 


H 


H 






CH 2 COOt-Bu - 


H 


a 






CH 2 COOt-Bu - 


H 


65 F 






CH 2 COOt-Bu - 


H 


CF 3 


H 




CH 2 COOt-Bu - 


H 


OH 


H 




CH 2 COOt-Bu - 


H 


N0 2 


H 




CH 2 COOt-Bu - 


H 


H 


CH 3 




CH 2 COOt-Bu - 


H 
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T ° 



(R% R 2 \ 






r R 1 




R J (R 13 ) P 






X4 = 


NH, NCH 3 , ( 








CH2COOt-Bu — 
CH2COOt-Bu — 






r R 1 


(R\ 


R 2 


CF 3 




CH2COOt-Bu — 






1 CH 3 












CH2COOt-Bu — 




15 W 2 


1 CH 3 












CH2COOt-Bu — 






1 CH2COOH 






H 


1 CH 2 COOH 




CH 2 COOt-Bu — 




CI 


1 CH2COOH 






CI 


1 CH2COOH 




CH2COOt-Bu — 






1 CH2COOH 






F 


1 CH2COOH 




CH2COOt-Bu — 




CF 3 


1 CH 2 COOH 






CF 3 


1 CH2COOH 




CH2COOt-Bu — 




OH 


1 CH2COOH 








1 CH2COOH 




CH 2 COOt-Bu — 






1 CH2COOH 








1 CH2COOH 




CH2COOt-Bu — 


















CH2COOt-Bu — 


















CH 2 COOt-Bu — 






I CH2COOEt 








1 CH 2 COOEt 




CH 2 COOt-Bu — 






I CH 2 COOEt 




Ph 




1 CH 2 COOEt 




CH2COOt-Bu — 










Ph 




1 CH2CH2COOH 




CH2COOt-Bu — 




25 OH 






Ph 


OH 


1 CH2CH2COOH 


- 


CH 2 COOt-Bu - 


H 


H 


1 H 


- 


o-F- 








CH 2 COOEt — 












CI 


I H 


z 


CH 2 COOEt - 


H 


F 


I H 




o-F- 


F 


1 H 




CH 2 COOEt — 


H 


CF 3 


1 H 




o-F- 


CF 3 
OH 


1 H 




CH 2 COOEt — 


H 


OH 


1 H 




o-F- 


1 H 




CH 2 COOEt - 


H 


30 SCh - 


1 H 




o-F- 


N0 2 


1 H 




CH 2 COOEt — 


H 


1 CH 3 




o-F- 


H 


1 CH3 




CH 2 COOEt - 


H 


CI 


I CH 3 




o-F- 


CI 


1 CH 3 




CH 2 COOEt - 


H 


F 


1 CH 3 




o-F- 


F 


1 CH3 




CH 2 COOEt - 


H 


CF 3 


1 CH 3 




o-F- 


CF 3 


1 CH 3 




CH 2 COOEt - 


H 


OH 


1 CH3 




o-F- 


OH 


1 CH3 




CH 2 COOEt - 


H 


N0 2 
35 H 


1 CH 3 




o-F- 


N0 2 


1 CH 3 




CH 2 COOEt - 


H 


1 CH 2 COOH 




o-F- 


1 CH 2 COOH 




CH 2 COOEt - 


H 


CI 


1 CH 2 COOH 




o-F- 


CI 


1 CH 2 COOH 




CH 2 COOEt - 


H 


F 


1 CH 2 COOH 




o-F- 


F 


1 CH2COOH 




CH 2 COOEt - 


H 


CF 3 


1 CH2COOH 




o-F- 


CF 3 


1 CH2COOH 




CH 2 COOEt — 


H 


OH 


1 CH2COOH 




o-F- 


OH 


1 CH2COOH 




CH 2 COOEt - 


H 


N0 2 


1 CH2COOH 




o-F- 


N0 2 


1 CH2COOH 




CH 2 COOEt — 


H 


40 II 


1 CH 2 CH 3 




o-F- 


H 


1 CH 2 CH 3 




CH 2 COOEt - 


H 


OH 


1 CH 2 CH 3 




O-F- 


OH 


1 CH 2 CH 3 
1 CH 2 COOEt 




CH 2 COOEt — 


H 


H 


1 CH 2 COOEt 




o-F- 






CH 2 COOEt - 


H 


OH 


1 CH 2 COOEt 




o-F- 
o-F- 
o-F- 
p-CI- 
p-Cl- 


OH 
H 


1 CH 2 COOEt 
1 CH 2 CH 2 COOH 




CH 2 COOEt - 
CH 2 COOEt - 


H 
H 


H 

OH 


I CH 2 CH 2 COOH 
1 CH 2 CH 2 COOH 




OH 


1 CH2CH2COOH 




CH 2 COOEt - 


H 


45 H 
F 


1 H 
1 H 






X 1 


r R 1 


(R 9 )„ 


R 2 


(R 13 ) p (R 10 ) p 


H 


1 H 




Ph 


— H 


CI 


1 H 






— H 


F 


1 H 




Ph 


— H 


CF 3 


1 H 




Ph 


— H 


OH 


1 H 




Ph 


— H 


N0 2 


1 H 




Ph 


— H 


H 


1 CH 3 




Ph 


— H 


CI 


1 CH 3 




Ph 


- H 


F 


1 CH 3 




Ph 


— H 


CF 3 


1 CH 3 




Ph 


— H 



CH 3 
CH 3 

CH2COOH 

CH 2 COOH 

CH2COOH 

CH2COOH 

CH2CH3 

CH 2 COOEt 

CH 2 CH 2 COOH 



CH 2 COOH 
CH2COOH 
CH 2 COOH 



p-Cl— Ph - 

p-Cl— Ph - 

p-Cl— Ph - 

p-Cl— Ph — 

p-Cl-Ph - 

p-Cl— Ph - 

p-Cl— Ph - 

p-Cl— Ph — 

CH 2 COOt-Bu — 

CH 2 COOt-Bu - 

CH 2 COOt-Bu - 

CH 2 COOt-Bu — 

CH 2 COOt-Bu — 

CH 2 COOt-Bu - 

■ CH 2 COOt-Bu - 

■ CH 2 COOt-Bu — 
CH 2 COOt-Bu - 

• CH 2 COOt-Bu - 

• CH 2 COOt-Bu — 

■ CH 2 COOt-Bu — 
- CH 2 COOt-Bu - 

■ CH 2 COOt-Bu - 

• CH 2 COOt-Bu - 
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ch 2 cooh 
CH2COOH 
CH2COOH 
CH2CH3 
CH2CH3 

CH 2 COOEt 
CHjCOOEt 

CH2CH2COOH 
CH2CH2COOH 



OH3 

CH3 

CH2COOH 

CH2COOH 

CH2COOH 

CII2COOH 

CH2COOH 

CH2COOH 

CH2CH3 

CH2CH3 



CH 2 COOt-Bv 

CH 2 COOt-Bu — 

CH 2 COOt-Bu - 

CH 2 COOt-Bu - 

CH 2 COOt-Bu - 

CH 2 COOt-Bu - 



CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 



CH 2 COOEt 

CH 2 CH 2 COOH 

CH 2 CH 2 COOH 



CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

Ph 

Ph 



o-F— Ph 
o-F— Ph 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH2COOt-Bu 




CH3 
CH3 

CH2COOH 
CH2COOH 
CH 2 COOH 
CH 2 COOH 
CH 2 COOH 
CH2COOH 
CH 2 CH 3 
CH2CH3 
CH 2 COOEt 
CH 2 COOEt 
CH 2 CH 2 COOH 
CH 2 CH 2 COOH 
H 
H 



- o-F-Ph 



- o-F-Ph 

- o-F-Ph 



CH 3 
CH3 

CHjCOOH 

CH 2 COOH 

CH2COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH 2 CH 2 COOH 

CH 2 CH 2 COOH 



CH 3 
CH 3 

CH 2 COOH 
CH2COOH 
CH 2 COOH 
CH2COOH 
CH2CH3 



- o-F— Ph 



o-F— Ph 
p-Cl— Ph 
p-Cl-Ph 



p-Cl-Ph 
p-Cl-Ph 
p-Cl— Ph 

p-Cl— Ph 

p-Cl— Ph 

p-Cl-Ph 

p-Cl-Ph 

p-Cl-Ph 

p-Cl— Ph 

p-Cl— Ph 

CH2COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 
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(R 9 V r2 (R% 
(R 9 V R z 



CH 2 COOH 

CH 2 COOH 

CH2COOH 

CH 2 COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH2CH2COOH 

CH 2 CH 2 COOH 



CH 3 
CH3 

CH 2 COOH 

CH2COOH 

CH2COOH 

CH2COOH 

CH 2 COOH 

CH2COOH 

CH2CH3 

CH2CH3 

CH 2 COOEt 

CH 2 COOEt 

CH 2 CH 2 COOH 

CH2CH2COOH 

CH 3 



CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOt-Bu 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH2COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH2COOEt 
CH2COOEt 
CH,COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 
CH 2 COOEt 



- CH 2 COOt-Bu 

- CH2COOt-Bu 

- CH 2 COOt-Bu 




TABLE 12-continued 




(R'V R 2 (R'\ 



1 CH 3 

1 CH3 

1 CH2COOH 

1 CH2COOH 

1 CH2COOH 

1 CH2COOH 

1 CH2COOH 

1 CH 2 COOH 

1 CH2CH3 

1 CH2CH3 

1 CH 2 COOEt 

1 CH 2 COOEt 

1 CH 2 CH 2 COOH 

1 CH2CH2COOH 

1 H 



CH 3 
CH3 

CH2COOH 

CH 2 COOH 

CH 2 COOH 

CH2COOH 

CH 2 COOH 

CH 2 COOH 

CH 2 CH 3 

CH 2 CH 3 

CH 2 COOEt 

CH 2 COOEt 

CH2CH2COOH 

CH 2 CH 2 COOH 



1 CH3 

1 CH3 

1 CH2COOH 

1 CH 2 COOH 

1 CH 2 COOH 

1 CH 2 COOH 

1 CH 2 CH 3 

1 CH 2 COOEt 

1 CH 2 CH 2 COOH 



Ph 

o-F— Ph 
o-F— Ph 
o-F— Ph 
o-F— Ph 
O-F-Ph 
o-F— Ph 
o-F— Ph 
o-F— Ph 
o-F-Ph 
o-F-Ph 
o-F— Ph 
o-F— Ph 
o-F-Ph 
o-F— Ph 
o-F— Ph 
O-F— Ph 
o-F— Ph 
o-F— Ph 
o-F— Ph 
o-F— Ph 
o-F-Ph 
o-F— Ph 
o-F— Ph 
o-F— Ph 
p-Cl-Ph 
p-Cl— Ph 

p-Cl-Ph 
p-Cl-Ph 
p-Cl-Ph 
p-Cl— Ph 

• p-Cl— Ph 
p-Cl— Ph 
p-Cl— Ph 
p-Cl-Ph 

• p-Cl— Ph 

• p-Cl— Ph 

■ p-Cl— Ph 

■ p-Cl— Ph 

■ CH 2 COOt-Bu 
CH 2 COOt-Bu 

■ CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 
CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 

- CH 2 COOt-Bu 
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1 CHjCOOH 

1 CH 2 COOH 

1 CH 2 COOH 

1 CH 2 COOH 

1 CH 2 CH 3 

1 CH2CH3 

1 CH 2 COOEt 

1 CH 2 COOEt 

1 CH 2 CH 2 COOH 

1 CH 2 CH 2 COOH 

1 H 

1 H 



CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOt-Bu 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 

CH 2 COOEt 



82 

TABLE 12-continued 



(R% (R'°), 




5 OH 
N0 2 



CH 3 
CH 3 



CH 2 COOH 
CH 2 COOH 
CH2COOH 
CH 2 COOH 
0 OH 1 CH2COOH 
N0 2 1 CH2COOH 
H 1 CH2CH3 
OH 1 CH2CH3 
H 
OH 



- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 

- CH 2 COOEt 



- CH 2 COOEt 



Compounds of the Formula 




577 F -CH 2 -CF 3 
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TABLE 13-continued 



Compounds of the Formula 



4,820,834 



No. R° Ri 



794 F CH 3 



795 F CH 3 




-NH-CO— ^ ^> 

SCFs 

-NH-CO-4 >-C? 
-NH-CO- ^ 



C(CH 3 ) 3 (+)enantioroer 



tH-co-^~y ( -) 

Br 



•NH-CO-f /-CN (+)enantiomer 
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TABLE 14-continued 
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TABLE 14-continued 




NH— CO— CH— CH 2 — f J 

f N ( 



The invention is further defined reference to the fol- 
lowing preparations and examples, which are intended 

to be illustrative and not limiting. eluted with 1:1 (v/v ) diethy i e ther/methylene chloride) 
All temperatures are in degrees Celsius. 2 0 and by HPLC (greater than 99%). The NMR spectrum 

EXAMPLE 1 was consistent with the title structure. The mass spec- 

_ . . , . - , trum showed a molecular ion at m/e= 3 83. 

2-N-(Na-Boc-D-tryptophanyl)ammo.2 -fiuoroben- ^ ^ for ^^O: c> 7J lg; H> 4 73 . N> 

P „ 10.96. Found: C, 74.88; H, 4.70, N, 10.65. 

2-Amino-2'-fluorobenzophenone (4 g, 18.6 mmole), 25 
Boc-D-tryptophan (5.65 g, 18.6 mmole) and dicyclohex- EXAMPLE 3 
ylcarbodiimide (DCC) (18.6 ml of a 1M solution in l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)meth- 
methylene chloride, 18.6 mmole) were combined in 28 yl-b 2H-l,4-benzodiazepin-2-one 
ml of dry tetrahydrofuran stirred in an ice bath. The 3Q 2-Amino-2'-fluorobenzophenone (12.5 g=58 mmole) 
mixture was allowed to warm to room temperature and was stirred in 100 m] of dry tetrahydrofuran in an ice 
stirred overnight. The solids were removed by filtration bath D-Tryptophan acid chloride hydrochloride (16 
and the filtrate evaporated in vacuo. The residue was g==62 mmo i e ), slurried in 50 ml of tetrahydrofuran, was 
chromatographed on 9" (23 cm) of silica gel (230-400 added over 10 minutes, and t he mixture stirred 2 hours 
mesh) in a 55 mm diameter column using 1 L of each of 35 in the ice bath xhe resu i ting solid was filtered, then 
methylene chloride and 2% and 3% (v/v) diethyl ether added t0 2 oo ml of methanol containing 200 ml of wa- 
in methylene chloride. ter The pH was adjusted to 8.5-9.0 with 10% sodium 

The product fractions were combined and evaPo- hydroxide, the mixture was stirred for three days, then 

rated in vacuo. The residue was crystallized from di- ^ filtered. The solid was dried in vacuo at 40°. 
ethyl ether and the resulting solid dried in vacuo at 40° 

for 20 hours: (m.p. 64°-67°). EXAMPLE 4 

The compound showed a single component by thin I,3-Dihydro-5-(2-fluorophenyl)-3(R)-[3'-(l'-methylin- 

layer chromatography (TLC) (R/=0.36, silica gel plate dolyl)-methyl]-l-methyl-2H-l,4-benzodiazepin-2-one 

eluted with 6% (v/v) diethyl ether in methylene chlo- 45 ( A ) and 

ride). The NMR spectrum was consistent with the title l,3-dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl) 

structure and verifidd the presence of Et 2 0. methyl- l-methyl-2H-l,4-benzod.azepin-2-one (B) 

Anal. Calc'd for C 2 9H28FN 3 04.Et 2 0: C, 68.85; H, A: l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)- 

6.65; N, 7.30. Found: C, 69.25; H, 6.75; N, 7.30. methyl-2H-l,4-benzodiazepin-2-one (0.85 g, 2.2 mmole) 
50 and sodium hydride (0.11 g of a 50% suspension in 

fcXAMFLE 2 mineral oil, 2.3 mmole) were stirred in 10 ml of dry, 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)meth- degassed dimethylformamide under nitrogen in an ice 

yl-2H-l,4-benzodiazeoin-2-one bath . After 40 m i nutes , me thyl iodide (0.14 mL=2.25 

2-N-(N a -Boc-D-tryptophanyl)amino-2'-fluoroben- 55 mmole) was added in one portion. The mixture was 

zophenone (4.0 g=8.0 mmole) in 37 ml of ethyl acetate stirred for 1.5 hours at room temperature, then poured 

was stirred in an ice bath and saturated with hydrogen into 100 ml of water and extracted with methylene 

chloride gas for 20 minutes. The mixture was evapo- chloride (CH2CI2) (3 X 30 mL). The CH2CI2 layers were 

rated to dryness in vacuo to give 2-N-(D-tryptophanyl- washed with water, dried over potassium carbonate, 

)amino-2'-fluorobenzophenonehydrochloride. The resi- *0 filtered and evaporated in vacuo. The residue was chro- 

due in 125 ml of methanol was treated with 30 ml of matographed on 9" (23 cm) of silica gel (250-400 mesh) 

water and the pH of the mixture adjusted to 8.5-9.0 in a 55 mm diameter column eluted with 4% (v/v) 

with 10% sodium hydroxide solution. The mixture was diethyl ether in CH 2 C1 2 . The first product eluted was A 

stirred at room temperature for three days. 65 which was obtained as a glass upon evaporation. The 

The suspension was filtered and the resulting white solid was dried in vacuo at room temperature: (m.p. 

solid dried in vacuo at 40° overnight: (m.p. 251°-254°). 97°-100°( )). 

The compound showed a single component by thin The compound showed a single component by thin 

layer chromatography (TLC) (R/=0.59, silica gel plate layer chromatography (R/=0.57, silica gel plate eluted 
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with 10% (v/v) diethyl ether in CH 2 C1 2 ) and by HPLC gave a white solid which was dried in vacuo at 100°- 

(98%). The NMR spectrum was consistent with the title (m.p. 260°-263°(d)). 

structure and verified the presence of CH 2 C1 2 . The The compound showed a single spot by TLC 

mass spectrum showed a molecular ion at m/e=41I. (R/=0.53, silica gl plate eluted with 1:1 CH 2 Cl 2 /ether) 

Anal. Calc'd. for C 26 H 22 FN 3 O.0.1 CH 2 C1 2 : C, 74.64; The NMR spectrum was consistent with the title struc- 

H, 5.33, N, 10.01. Found: C, 74.69; H, 5.32; N, 9.63. ture and verified the presence of acetone. The com- 

B: The second component eluted was the mono- pound was 99.6% pure by HPLC. The mass spectrum 

methyl compound B which was obtained as a foam (0.66 showed a molecular ion at m/e = 365. 

g) upon evaporation. Crystallization from hex- 10 Anal. Calc'd for C 2 4Hi9N 3 O.0.5C3H 6 O: C, 77.64, H, 

ane/CH 2 Cl 2 gave analytical material; (m.p. 5.62, N, 10.65. Found: C, 77.34, H, 5.44, N 10 87 
80°-85 o (|)). 

The compound showed a single component by thin AMPLE 7 

layer chromatography (silica gel plates eluted with 4% 1 ' 3 - Dm y dr o-3(S)-[3'-(r-methylindolyl)methyl]-l-meth- 

(v/v) diethyl ether in CH 2 C1 2 ) and by HPLC (99%). 15 y^-methylthio-2H-l,4-benzodiazepin-2-one 

The NMR spectrum was consistent with the titlestruc- 1 . 3 -Dihydro-3(S)-(3'-indolyl)methyl-2H-l,4-ben- 

ture and verified the presence of CH 2 C1 2 . zodiazepin-2-one-5-thione (450 mg, 1.4 mmole) was 

Anal. Calc'd for C 25 H 20 FN 3 O.0.75 CH 2 C1 2 : C, 67.06, suspended in 30 ml of toluene, 8 ml of tetrahydrofuran, 

H, 4.70; N, 9.11; Found: C, 67.04; H, 4.81; N, 9.14. 20 md 15 ml of 4°% sodium hydroxide solution. This 

PYAMPI F mixture was treated with 203 mg (0.6 mmole) of tetra-n- 

3 butylammonium sulfate and 0.25 ml (4.0 mmole) of 

7-Chloro-l,3-dihydro-3(R)-(3'-indolyl)methyl-5-phe- iodomethane and stirred rapidly at room temperature. 

nyl-2H-l,4-benzodiazepin-2-one After four hours the phases were separated and the 

2-Amino-5-chlorobenzophenone (1.2 g, 5.2 mmole) 25 acmeous layer extracted once with ethyl acetate. The 

and D-tryptophan methyl ester hydrochloride (1.3 g, combined organic extracts were washed with water 

5. 1 mmole) were combined in dry pyridine (25 mL) and ( 2 X 50 ml ) and brine > then dried (MgS0 4 ) and concen- 

heated at reflux under nitrogen for 5 hrs. The mixture trated in vacuo t0 afford a yellow oil. Preparative thick 

was evaporated in vacuo and the residue washed twice 30 la y er chromatography (hexane-ethyl acetate 2:1 v/v) 

with pH 6 buffer and dissolved in ethyl acetate (50 mL). afforded the title compound as a white solid. R/=0.45 

The ethyl acetate solution was dried over sodium sul- (2:1 nexane - et hyl acetate). The analytical sample was 

fate, filtered, and evaporated in vacuo to give an oil recr ystallized from ethyl acetate-ether, m.p. 170° C; 

which was chromatographed on a 13 inch (33 cm) col- „ TLC ' HPLC: 99% P ure ' Pmr (CDCI3) according to 

umn of silica gel (230-400 mesh) in a 25 mm diameter " the0ry ( meth y 1 P roton resonate 2.46 ppm, 3.39 ppm, and 

column eluted with 20% (v/v) ether methylene cho- *f 72 Ppm res P ec tively). MS (20 ev.): 363 (M+), 184, 
ride. The product fractions were evaporated in vacuo to 

give the title compound as a white solid which was „ Elemental Analysis: C 2I H 21 N 3 OS: Calc'd.: N, 11.56; 

dried in vacuo at 100°: (m.p. 130M55°( \ )). 40 C ' 69 " 39; H ' 5 82 - Found: N > 1 iA1 i c > 69 -22; H, 6.04. 

The compound showed a single spot by thin layer EXAMPLE 8 

chromatography (R^OJ 6 silica gel plate eluted with l,3-Dihydro-3(S)-(3'-indolyl)methyl-l-methyl-5-meth- 

4: 1 Cr^UVether) The NMR spectrum was consistent ylthio-2H-l,4-benzodiazepin-2-one 

An H rt^n^ fa 30 ml ° f tolue -' 8 -1 of tetrahydrofur" 

H 5 31. N 9 ffl Cl S S F ? r 55°H ^ Jlf 15 ml ° f 4096 SOdium h y dr0xide -lution The mi*! 

?47 Cl' 8 24 ' 5 ' ' H 50 tUIe W3S tfeated With 203 m 8 (°- 6 mmole > of tetra - 

' ' ' butylammonium sulfate and 0.25 ml (4.0 mmole) of 

EXAMPLE 6 iodomethane and stirred rapidly at room temperature. 

I, 3-Dihydro-3(R)-(3'-indolyl)methyl-5-phenyl-2H-l 4- AftCT f °? r h ° UrS the phases were se P arated a » d the 

benzodiazepin-2-one aqueous layer extracted once with ethyl acetate. The 

Th* „™»h,,, 0 „f c 1 , , • 55 combined organic extracts were washed with water 

The procedure of Example 1 was earned out using (2 x 50 ml) and brine, then dried (MgS0 4 ) and concen- 

to a nZ°n n Z 4° P r-T ( f T^'^- 0 ^- tr3ted in VaCU0 t0 afford a * ell ° w oil P^ative S 

tophan (3.04 g 0.01 mole) and DCC (10 mL of 1M layer chromatography (hexane-ethyl acetate 2:1 v/v) 

so ution m methylene chloride (CH 2 C1 2 ) in THF (15 afforded the title compound as a white solid. R^0.40 

mL). The crude product obtained after filtration and 60 (2:1 heX ane-ethyl acetate). The analytical sample was 

evaporation of the mixture was deprotected and cy- recrystallized from ethyl acetate-ether, m.p. 90°-91° C 

chzed by the procedure of Example 2. The mixture was TLC, HPLC: 99% pure. Pmr (CDC1 3 ) according to 

evaporated m vacuo, combined with water (50 mL) and theory (methyl protons resonate at 2.45 ppm and 3.40 

extracted with chloroform (250 mL). The chloroform 65 ppm> respectively). MS (20 ev): 349 (M+), 302 220 

solution was hired over potassium carbonate, filtered, 130. 

and evaporated to dryness in vacuo. Recrystallization Elemental Analysis: C 20 Hi 9 N 3 OS Calc'd • N 12 02- 

from a mixture of acetone (50 mL) and ether (50 mL) C, 68.74; H, 5.48. Found: N, 12.10; C, 68.58; H,'5.71. ' 
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from ether to afford the analytical sample, m.p. 

EXAMPLE 9 UV-US° C. 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-a-indolenyl)- p mr . according to theory. 
methyl-2H- 1 ,4-benzodiazepin-2-one 

5 EXAMPLE 12 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)- ^ . 

m eth y l-2H-l,4-benzodiaze P in-2-one (120 mg, 0.31 13-Dihydro-5-(2-fluorophenyl)-3(R)-(3 -mdolyl)meth- 

mmole) was dissolved in 2 ml of trifluoroacetic acid. yl-2H-l,4-benzodiaze P me 

The resulting orange solution was treated with 0.5 ml To a solution of l,3-dihydro-5-(2-fluorophenyl)-3(R)- 

(3.1 mmole) of triethylsilane and stirred rapidly at room 10 (3'-indolyl)methyl-2H-l,4-benzodiazepin-2-thione (178 

temperature. After two hours, the reaction mixture was mg, 0.44 mmole) in 20 ml of absolute ethanol was added 

rotoevaporated to dryness and the residue was parti- at room temperature one spatula of moist (ethanol) 

tioned between water/ethyl acetate. The organic phase Raney-nickel catalyst (freshly prepared according to 

was washed with sodium bicarbonate solution (sat.), Fieser and Fieser, "Reagents for Organic Synthesis", 

and bme, then dried (MgS0 4 ) and concentrated. The Vol. I, p. 729, John Wiley & Sons., Inc. N.Y., 1967). 

analytical sample was obtain via preparative thick layer The resulting suspension was protected from moisture 

chromatography on silica gel (1:1 hexane-ethyl acetate stirred rapidly for one hour. The reaction mixture 

v/v multiple elutions) was flltered and the filtrate concentrated to give 150 mg 

R^O.38 (2:1 ethyl acetate-hexane). 20 of a V ellow oiL Purification via silica gel chromatogra- 

Pmr (CDC1 3 ) in accord with theory. P h * (chloroform-methanol-ammoma 95:5:0.5 v/v) af- 

MS(FAB):386(M+H). ^1^^ " > 

Elemental Analysis: C 24 H 20 FN 3 O.0.4H 2 O: Calc'd, T^^JfiS^S'Si 130 83 

N, 10.70; C, 73.41; H, 5.34. Found: N, 10.50; C, 73.62; H, MS * 69 J.' 239 ' ^ 13 °' 83 " 

' . 25 Pmr (CDCb): according to theory. 

Elemental Analysis: C24H20FN3.O.O7 CHCI3. Calc'd.: 

EXAMPLE 10 N, 1 1.12; C, 76.52; H, 5.35. Found: N, 10.90; C, 76.66; H, 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-0-indolenyl) 5.59. 

methyl-2H-l,4-benzodiazepin-2-one 30 EXAMPLE 13 
l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)- 7-Chloro-l,3-dihydro-3(R)-benzyl-5-phenyl-2H-l,4- 
methyl-2H-l,4-benzodiazepin-2-one (120 mg 0.31 benzodiazepin-2-one 
mmole) was dissolved in 2 ml of trifluoroacetic acid ^ edure of E le j was carried out using 
The resulting orange solution was treated with 0.5 ml 35 2 . amino . 5 . chlorobenzophenone (2 . 32 gm, 0.01 mol), 
(3. 1 mmole) t)f triethylsilane and stirred rapidly at room Boc . D .p hcny j alanine (2 . 6 5 gm, 0.01 mol), and DCC (10 
temperature. After two hours, the reaction mixture was M Qf l Q M solution ffl CH2Cl2) m CH2Cl2 (10 ml) 
rotoevaporated to dryness and the residue was parti- After ffltration and evapora ti on , the crude solid was 
tioned between water/ethyl acetate. The organic Phase deprotected and cyclized by the proce dure of Example 
was washed with sodium bicarbonate solution (sat.), 40 2 After $ ^ ^ ndgtim was evaporated in 
and brine, then dried (MgS0 4 ) and concentrated. The yacu0> treated with H20 (50 ml)i and extracted with 
analytical sample was obtained via preparative thick EtoAc (2x 10Q ^ The combine d organic extracts 
layer chromatography on silica gel (1:1 hexane-ethyl wefe washed with brine (50 m l), dried over MgS0 4 , 
acetate v/v, multiple elutions). Rp= 0.30 (2:1 ethyl ace- 45 flltered and evaporated to dryness in vacuo, 
tate-hexane). Pmr (CDCI3) in accord with theory. MS chromatogaphy on silica gel eluted with 7.5% (v/v) 
(FAB): 386 (M+H). Et20 in CH2CI2 gave a white foam which was crystal- 
Elemental Analysis: C24H20FB3O.O.3H2O: Calc'd.: lized from Etz0 -rfc so i id was dried in vacuo at 65° C: 
N, 10.75; C, 73.75; H, 5.31. Found: N, 10.57; C, 73.86; H, (m p W-T C). 

5.38. 50 xhe compound showed a single spot by TLC 

EXAMPLE 1 1 (Rp=0.32, silica gel plate eluted with 10% (v/v) Et 2 0 in 

, „ „ J , „ _ . . . , _ t . CH2CI2). The NMR spectrum was consistent with the 

l,3-Dihydro-5-(2-fluoro P henyl)-3(R)-(3 -mdolyl)meth- The c und was 100% re by 

yl-2H-l,4-benzodiazepin-2-thione ^ HPLC 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)- for C22H17CIN2O: C, 73.23; H, 4.75; N, 

methyl-2H-l,4-benzodiazepin-2-one (6.98 g, 18.20 7 76 . cli 9 . 83 . Found: C, 73.59; H, 4.78; N, 7.95; CI, 

10k) was refluxed with 4.41 g (10.92 mmole) of 2,4- jo.03. 



EXAMPLE 14 



bis-(4-methoxyphenyl)-2,4-dithioxo-l,3,2,4-dithiadi- 
phosphetane in 100 ml of toluene for 1.5 hours. The 

solvent was removed in vacuo and the residue parti- 7-CbJoro-l,3-dihydro-3(R)-(2-methyl-l-propyl)-5-phe- 

tioned between ethylacetate and 10% sodium hydrox- nyl-2H-l,4-benzodiazepin-2-one 

ide solution. The organic phase was washed with 10% The procedure of Example 1 was carried out using 
sodium hydroxide (3x50 ml) and brine, then dried 65 2-amino-5-chlorobenzophenone (2.32 gm, 0.01 ml), 

(MgS0 4 ) and rotoevaporated to give an orange oil (10 Boc-D-Leucine monohydrate (2.49 gm, 0.01 mol), and 

g). Plug filtration of the crude product through silica DCC (10 ml of 1.0 M solution in CH 2 C1 2 ) in CH 2 C1 2 (25 

gel (100 g) afforded a solid which was recrystallized ml). Filtration, concentration in vacuo and chromatog- 
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raphy (sihca gel, 5% (v/v) Et 2 0 in CH 2 C1 2 ) gave a CH 2 C1 2 ) of the crude product gave a white foam which 

yellow oil which was deprotected and cyclized by the was dried at 69° C. in vacuo- (m p 97°-101° C ) 

procedure of Example 2. After stirring 48 h, the mixture The compound showed a single spot by TLC 

was evaporated in vacuo treated with H 2 0 (50 ml), and (R^0.37, silica gel plate, 10% (v/v) Et 2 0 in CH 2 C1 2 ) 

extracted with EtOAc (2x200 ml) The combined or- 5 The NMR spectrum was consistent with the titlfSc- 

ganic extracts were washed with bnne (50 ml), dried ture. The compound was greater than 99.5% pure by 

over MgS0 4 , filtered, and evaporated to dryness in HPLC 

^^S^S^^T gel ' v/t V> E \° ^ Anal Cald ' d f ° r C29H 23 C1N 2 0 2 : C, 74.59; H, 4.97 ; N, 

CH 2 C1 2 ) of he crude product gave a white foam which io 6.00. Found: C, 74.52- H, 4 78- N 6 01 

was crystallized from Et 2 0. The solid was dried in ,,,.#«>,«, o.ui. 

vacuo at 65° C: (m.p. 156°-60° C). EXAMPLE 17 

The compound showed a single spot by TLC 7-Chloro-l,3-dihydro-3(RS)-(l-naphthyl)methyl-5-phe- 

(R/=0.38, silica gel plate, 10% (v/v) Et 2 0 in CH 2 C1 2 ). nyl-2H-l,4-benzodiazepin-2-one 

The NMR spectrum was consistent with the title struc- 15 The procedure of Example 1 was carried out using 

a, IMS. >W C, 6,,,, „, ,, 4; N, a, ^t^SZZ^J&Z^ 

20 (5 ml). Filtration, concentration in vacuo and chroma- 
EXAMPLE 15 tography (silica gel, 1% (v/v) Et 2 0 in CH 2 C1 2 ) gave a 

3(R)-Benzyloxymethyl-7-chloro-l,3-dihydro-5-phenyl- light ye,low foam which was deprotected and cyclized 
2H-l,4-benzodiazepin-2-one b y the procedure of Example 2. After stirring 14 days, 

The procedure of Example 1 was carried out using 25 * e mi f ure was evaporated in vacuo, treated with H 2 0 
2-amino-5-chlorobenzophenone (2.32 gm, 0.01 mol) (25 ml)> and extracted wi *h CH 2 C1 2 (2x50 ml). The 
N-Boc-O-Benzyl-D-serine (2.95 gm, 0.01 mol) and comblned extracts were washed with brine (25 

DCC(10mlof 1.0 M solution in CH 2 C1 2 ) in CH 2 C1 2 (10 m!) ' d " ed OVer M S Sa »> Altered, and evaporated to 
ml). Filtration, concentration in vacuo and chromatog- „ dryneSS ln vacua Chromatography (silica gel, 3% (v/v) 
raphy (silica gel, CH 2 C1 2 ) gave a colorless oil which Et2 ° m CH2Cl2 ) of the crude product gave a white 
was deprotected and cyclized by the procedure of Ex- foam which was crystallized from hexane. The solid 
ample 2. After stirring 5 days, the mixture was evapo- Was dried in vacuo at 100 ° C " ( m -P- 180 °- 2 ° C.). 
rated in vacuo, treated with H 2 0 (50 ml), and extracted The c ° m P ound showed a single spot by TLC 
with EtOAc (2X100 ml). The combined organic ex- 35 ( R /= 0 - 36 . silica gel plate, 10% (v/v) Et 2 0 in CH 2 C1 2 ). 
tracts were washed with brine (50 ml), dried over The NM R spectrum was consistent with the title struc- 
MgSC-4, filtered, and evaporated to dryness in vacuo. ture ' The compound was greater than 99.9% pure by 
Chromatography (silica gel, 75% (v/v) Et 2 0 in Hp LC. 

CH 2 C1 2 ) of the crude product gave a white foam which AnaI - Calc>d f °r C 26 Hi 9 ClN 2 0: C, 76.00; H, 4.66; H, 
was crystallized from Et 2 0. The solid was dried in 40 6.82; CI, 8.63. Found: C, 75.99; H, 4.68; N, 6.65; CI, 8.76. 
vacuo at 65' C, (m.p 113--5' C). EXAMPLE 18 

the compound showed a single spot by TLC , ^, , 
(R,=0.27, silica gel plate, 10% (v/v) Et 2 0 in CILC1 2 ) 7 - chl o r o-1.3-dihydro-3(RS)-(2-naphthyl)methyl-5-phe- 
The NMR spectrum was consistent with the title struc- 45 nyl-2H-l,4-benzodiazepin-2-one 
ture and verified the presence of Et 2 0 and H 2 0. The The Procedure of Example 1 was carried out using 
compound was 100% pure by HPLC. 2-arnino-5-chlorobenzophenone (845 mg, 3.65 mmol), 

Anal. Calc'd for C 23 Hi 9 ClN 2 O 2 .0.1 C4Hi 0 O.0.25 N-Boc-/3-DL-naphthylalanine (1.15 gm, 3.65 mmol), 
H 2 0: C, 69.78; H, 5.13; N, 6.96; CI, 8.80. Found: C, and DCC ( 3 - 65 ml of 10 M solution in CH 2 C1 2 ) in THF 
69.53; H, 5.17; N, 6.99; CI, 8.98. 50 (5 ml). Filtration, concentration in vacuo and chroma- 

EXAMPLE 16 tography (silica gel, 1% (v/v) Et 2 0 in CH 2 C1 2 ) gave a 

, , ... , ,_ w . foam which was deprotected and cyclized by the proce- 

7-Chloro.l,3-dih y dro-3(R)-(4-beiizyloxybenzyl)-5-phe- due of Example 2. After stirring 24 hours, the mixture 
nyl-2H-l,4-benzodiazepin-2-one 55 was evaporated in vacuo, treated with H 2 0 (25 ml), and 

The procedure of Example 1 was carried out using extracted with EtOAc (2X50 ml). The combined or- 
2-amino-5-chlorobenzophenone (2.32 gm, 0.01 mol), ganic extracts were washed with brine (25 ml), dried 
N-Boc-O-Benzyl-D-Tyrosine (3.71 gm, 0.01 mol), and over MgS0 4 , filtered, and evaporated to dryness in 
DCC (10 ml of 1.0 M solution in CH 2 C1 2 ) in CH 2 C1 2 (10 vacuo. Chromatography (silica gel, 5% (v/v) Et 2 0 in 
ml). After filtration and evaporation, the crude solid 60 CH 2 C1 2 ) of the crude product gave a foam which was 
was deprotected and cyclized by the procedure of Ex- crystallized from Et 2 0/hexane. The solid was dried in 
ample 2. After stirring 5 days, the mixture was evapo- vacuo at 100° C: (m.p. 140°-2° C ) 
rated in vacuo, treated with H 2 0 (75 ml), and extracted The compound showed a single spot by TLC 
with EtOAc (2x 125 ml). The combined organic ex- 65 (R^O.38, silica qel plate, 10% (v/v) Et 2 0 in CH 2 C1 2 ) 
tracts were washed with brine (50 ml), dried over The NMR spectrum was consistent with the title struc- 
MgS0 4 , filtered, and evaporated to dryness in vacuo. ture. The compound was greater than 99 7% pure bv 
Chromatography (silica gel, 7.5% (v/v) Et 2 0 in HPLC. 
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Anal. Calc'd for C26H19CIN2O: C, 76.00; H, 4.66; N, ylformamide (DMF, 2 ml) and stirred at room tempera- 

6.82; CI, 8.63. Found: C, 75.77; H, 4.68; N, 6.77; CI, 8.87. t ure. The pH of the solution was adjusted to 9.0-9.5 

EXAMPLE 19 with triethylamine (0.108 ml, 0.777 mmol) and stirring 

1 -. t-«-i_ j c /1 fi „" u _ .n i/vc\ 11 t-u: s was continued for 24 hours. The mixture was evapo- 

l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(2-thienyl)meth- 5 ^ 

yl-2H-l,4-benzodiazepin-2-one "ted in vacuo, treated wrth 10% Na 2 C0 3 (aq) (20 ml) 

The procedure of Example 1 was carried out using ™ d ™ ed wi * EtOAc (2x30 ml) The combined 

2-amino-2'-fluorobenzo P henone (1.26 gm, 5.86 mmol), ^tracts were washed with H 2 0 (20 ml) and brine (20 

N-Boc-j3-(2-thienyl)-DL-alanine (1.75 gm, 6.45 mmol), 10 ml), dried over MgSCU, filtered, and evaporated to 

and DCC (6.45 ml of 1.0M solution in CH2CI2) in dryness in vacuo. The residue was chromatographed 

CH2CI2 (25 ml). Filtration, concentration in vacuo and (silica gel, 30% (v/v) EtOAc in hexane) to give the title 

flash chromatography (silica gel, 1% (v/v) Et20 in compound as a foam. The foam was dried in vacuo at 

CH2CI2) gave a white foam which was deprotected and 65° c.: (m.p. 1 18°-30° C). 

cyclized by the procedure of Example 2. After stirring 15 The compoun( j showed a single spot by TLC 

3 days, the mixture was evaporated in vacuo, treated (R/=0 .38, silica gel plate, 40% (v/v) EtOAc in hexane). 

with H2O (50 ml) and extracted with EtOAc (2 X 100 The NMR rum ^ ^ ^ m& ^ 

ml). The combmed organic extracts were washed with verified ^ hm The cQm _ 

brine (50 ml), dried over MgS0 4 , filtered, and evapo- v 

rated to dryness in vacuo. The resulting foam was crys- 20 P ou » d was greater than 97% pure by HPLC. The mass 

tallized from Et 2 0 to give the title compound as a white spectrum showed a molecular ion at m/e= 598. 

solid. The solid was dried in vacuo at 65° C: (m.p. Anal Calc'd for C35H39FN4.I/3C6H14: C, 70.83; H, 

189' -91° C). 7.02; N, 8.93. Found: C, 70.93; H, 6.88; N, 8.94. 

The compound showed a single spot by TLC 25 FXAMPLE 11 
(R/=0.54, silica gel plate, 20% (v/v) Et 2 0 in CH 2 C1 2 ). 

The NMR spectrum was consistent with the title l,3-Dihydro-5-(2-fluorophenyl)-3(R)-[3'-/3-(l'-t-Boc-D- 

structure. The compound was greater than 97.9% pure leucyl)-indolenyl]methyl-2H-l,4-benzodiazepin-2-one 

by HPLC. The procedure of Example 21 was carried out using 

Anal. Calc'd for C20H15FN2OS: C, 68.55; H, 4.32; N, 30 the same reagents and amounts except N-Boc-D-leucine 

8.00. Found: C, 68.74; H, 4.47; N, 8.02. monohydrate was substituted for N-Boc-L-leucine 

EXAMPLE 20 monohydrate. After 24 hours a second portion of Boc- 

l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(3-thienyl)-2H- D-Leucine monohydrate (32 mg, 0.129 mmol), EDC 

l,4-benzodiazepin-2-one 35 (25 mg, 0.130 mmol), and HBT (17.5 mg; 0.130 mmol) 

The Procedure of Example 1 was carried out using was added and the pH readjusted to 9.0-9.5 with Et 3 N. 

2-amino-2'-fluorobenzophenone (1.59 g, 7.40 mmol), The reaction was worked up as in Example 21, and the 

DL-a-Boc-amino-3-thiopheneacetic acid (2.0 gm, 7.77 title compound was obtained as a foam. This was dried 

mmol), and DCC (7.77 ml of 1.0M solution in CH 2 C1 2 ) 40 in vacuo at 65° C: (m.p. 135°-48° C). 

in CH 2 C1 2 (15 ml). Filtration, concentration in vacuo The compound showed a single spot by TLC 

and chromatography (silica gel, 3% (v/v) Et 2 0 in (Ry=0.37, silica gel plate, 40% (v/v) EtOAc in hexane). 

CH 2 C1 2 ) gave a white foam which was deprotected The NMR trum was cons i ste nt with the title struc- 

a " d cyclized by j**** (70 ° C °!J 45 ture. THe compound was 87.5% pure by HPLC. 

bath) m MeOH for 48 hours. The solvent was removed 45 P C35H39FN4O4: C 70.21; H, 6.57; N, 

in vacuo and the residue crystallized from Et 2 0. The r „ , „ ,„ , 2, „ ,., 

compound was dried in vacuo at 65° C, (m.p. 219°-23° 936 - Found: C - 70 - 2 * ' ^ ' 9 - 53 ' 

C). EXAMPLE 23 

The compound showed a single spot by TLC 50 1>3 . Dihydro . 5 . (2 . £luorophenyl) .3 (R) . [ 3.. a . (r . t .B oc . L - 

2n2^ S g P ' ^ } ?l C '^ e T e) ' leucyl)-indolenyl]methyl-2H-14-ben;odiaze P in-2.one 

The NMR spectrum was consistent with the title struc- ' ' 3 ' 1 v 

ture. The compound was greater than 98.5% pure by The procedure of Example 21 was carried out using 

HPLC. the same reagents and quantities except l,3-dihydro-5- 

Anal. Calc'd for Ci 9 Hi 3 FN 2 OS: C, 67.84; H, 3.90; N, 55 (2-fluorophenyl)-3(R)-(3'-a-indolenyl) methyl-2H-l,4- 

8.33. Found: C, 67.75; H, 4.13; N, 7.98. benzodiazepin-2-one was substituted for the 3'-/3 iso- 

EX AMPLE 21 mer - After 24 hours the reaction was worked up in the 

l,3.Dihydro.5-(2-fluorophenyl)-3(R)-[3'-/3-(l'-t-Boc-L- same manner and the title com P ound wa « obta m ed « » 

leucyl)-indolenyl]methyl-2H-l,4-benzodiazepin-2-one 60 foam. This was dried in vacuo at 65 C: (m.p. 130 -48 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-i8- C, ]l j l . , . TT _ 

indolenyl)methyl-2H-l,4-benzodiazepin-2-one(100mg, The compound showed a smgle spot by TLC 

0.259 mmol), N-Boc-L-Leucine monohydrate (64.7 mg, (R/=0.39, silica gel plate, 40% (v/v) EtOAc in hexane). 

0.259 mmol), l-ethyl-3-(3-dimethylaminopropyl)car- 65 The NMR spectrum was consistent with the title com- 

bodiimide hydrochloride (EDC, 49.8 mg, 0.259 mmol), pound. The compound was 91% pure by HPLC. 

and 1-hydroxybenzotriazole hydrate (HBT, 35.0 mg, Anal. Calc'd for C35H39FN4O4: C, 70.21; H, 6.57; N, 

0.259 mmol) were combined in freshly degassed dimeth- 9.36. Found: C, 70.54; H, 6.98; N, 9.39. 
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EXAMPLE 24 solution was acidic. The product crystallized as fine 

LS-Dihydro-S-Ca-fluorophenyO-SC^-tS'-a^l'-t-Boc-D- ? Mte ^ " VaCU ° 3t 82 ° C: 

leucyl)-indolenyl]methyl-2H-l,4-benzodiazepin-2-one (m ' p ' 198 ~ 204 C) - 

The procedure of Example 23 was carried out using 5 m The . , C ° m P° und , sh ° wed * ^f* 01 bv TLC 

the same reagents and quantities except Boc-D-Leucine ^1^ **1 InT^ ° f 

was substituted for Boc-L-Leucine. After 24 hours the CH 2 C1 ^OH/H 2 0/HoAc). The NMR spectrum 

reaction was worked up in the same manner and the title W3S conslstent wlth the title structure and verified the 

compound was obtained as a white foam This was ,„ P resence of H 2° atld ethanol. 

dried in vacuo at 65° C: (m.p. 130M45 0 C). AnaL for c 24 H 2oClN 3 O.HC1.0.5H 2 0.0.25C 2 . 

The compound showed a single spot by TLC H 50H: C, 64.12; H, 5.16; N, 9.16; CI, 15.45. Found: C, 

(R/=0.39, silica gel plate, 40% (v/v) EtOAc in hexane). 6X9V > H ' 5 - 02 : N ' 9 - 01 : cl > 15.36. 

The NMR spectrum was consistent with the title struc- EXAMPLE 27 

ture. The compound was 95.1% pure by HPLC. 15 . , , . 

Anal. Cald'd for C 35 H 39 FN 4 0 4 : C, 70.21; H, 6.57- N 4 -(P5Worobenzoyl)-5-(2-fluorophenyl)-3(R)-[3'-(l'- 

9.36. Found: C, 70.31- H, 6 81- N 9 67 methylmdolyl)-methyl]-l-methyl-l,3,4,5-tetrahydro- 

2H-l,4-benzodiazepin-2-one (A) and 

EXAMPLE 25 4-acetyl-5-(2-fluorophenyl)-3(R)-[3'-(l'-methylindolyl)- 

7-Chloro-l,3,4,5-tetrahydro-3(R)-(3'-indolyl)methyl-5- 20 methyl]-l-methyl-l,3,4,5-tetrahydro-2H-l,4-ben- 

phenyl-2H-l,4-benzodiazepin-2-one zodiazepin-2-one (B) 

7-Chloro-l,3,dihydro-3(R)-(3'-indolyl)methyl-5-phe- The P r °cedure of Example 25 was carried out using 

nyl-2H-l,4-benzodiazepin-2-one etherate (240 mg, 0.506 1 . 3 -dihydro-5-(2-fluorophenyI)-3(R)-[3'-(l'-methylin- 

mmol) was dissolved in acetic acid (10 ml) and cooled 25 dol yO-methyl]-l-methyl-2H-l,4-benzodiazepin-2-one 

to 10° C. To the yellow solution was added sodium (1-0 gm, 2.43 mmol) and sodium cyanoborohydride (305 

cyanoborohydride (63.6 mg, 1.01 mmol) all at once. m S> 4 - g 6 mmol) in glacial acetic acid (4 ml). The crude 

After stirring 15 minutes at 10° C, the reaction was reduction product obtained upon evaporation of the 

diluted with H 2 0 (10 ml), basified with sat'd Na 2 C0 3 EtOAc extracts was used without further purification, 

(aq.), and extracted with EtOAc (2x25 ml). The com- 30 A: The crude reduction product (200 mg, 0.484 

bined organic extracts were washed with brine, dried mmol) was partitioned between CH 2 C1 2 (6 ml) and H 2 0 

over MgS04, filtered, and evaporated to dryness in (5 ml) and cooled to 0° C. IN NaOH (0.73 ml) was 

vacuo. The residue was chromatographed (silica gel, added, followed by p-chlorobenzoyl chloride (0 092 ml 

900/10/1/1 (v/v/v/v) of CH 2 Cl 2 /MeOH/H 2 0/HoAc) 0.726 mmol). After 24 hours at ambient temperature a' 

and the product fractions evaporated to dryness in second portion of IN NaOH (0.50 ml) and p-chloro- 

vacuo The residue was dissolved in absolute ethanol, benzoyl chloride (0.045 ml, 0.354 mmol) was added, and 

filtered and treated with 5.37 M HC1 in ethanol until after 24 hours a third portion of IN NaOH (50 ml) and 

Re solution was acidic. The product crystallized as fine p-chlorobenzoylchloride (0.045 ml, 0.354 mmol) was 

STiSSrS? were m vacuo at C: 40 added - After ^ 24 hours ' *■ raixture was ex - 

tt,„ , , . , traded with CH 2 C1 2 (3 X 10 ml). The combined oreanic 

(R?0.35 m S S TX %S/l/T\v/ y v/v/v < i ^ ^ WaSh6d ^ NaHCO 3 (10 ml),H 2 0 
<&vi£^A Se NMR (1 ° H ml) ' "* b ? e < 10 ral >> dried «"« M ^0 4 , filtered, 
was consistent with the title structure and verified the 45 ^"d evaporated in vacuo Chromatography (silica gel, 
presence of H 2 0. The mass spectrum showed a molecu- , (v/v) EtjO in CH 2 C1 2 ) of the crude residue gave a 
lar ion at m/e=401. foam wluch was crystallized from Et 2 0. The corn- 
Anal. Calc'd for C 24 H 20 ClN 3 O.HC1.0.75H 2 O- C P ound was dried in vacuo at 78° C: (m.p. 237°-43" C). 
63.79; H, 5.02; N, 9.30; CI, 15.69. Found: C 63 59- H AnaL Calc ' d for C 33 H 27 FClN 3 O 2 .0.05 Et 2 0: C, 
4.94; N, 9.39; CI, 15 32 ' ' 50 11 - 15 ' H > 4 -"> N > 7 - 56 ; CI, 6.38. Found: C, 71.84; H, 
5.28; N, 7.92; CI, 6.63. 

EXAMPLE 26 The compound showed a single spot by TLC 

7-Chloro-l,3,4,5-tetrahydro-3(S)-(3'-indolyl)methyl-5- (R/=0.50, silica gel plate, 4% (v/v) Et 2 0 in CH 2 C1 2 ). 

phenyl-2H-l,4-benzodiazepin-2-one 55 The NMR spectrum was consistent with the title struc- 

7-Chloro-l,3-dihydro-3(S)-(3'-indolyl)methyl-5-phe- ture and erified the presence of Et 2 0. The compound 

nyl-2H-l,4-benzodiazepin-2-one (300 mg, 0.750 mmol) was greater than 99% pure by HPLC. 

was dissolved in acetic acid (10 ml) and cooled to 10° C. B: The crude reduction product (200 mg, 0.484 

To the yellow solution was added sodium cyanoboro- mmol) was dissolved in CH 2 C1 2 (10 ml) and 3 portions 

hydride (63.6 mg, 1.01 mmol) all at once. After stirring 60 of acetyl chloride (each 0.026 ml, 0.363 mmol) and 

15 minutes at 10° C, the reaction was diluted with H 2 0 triethylamine (0.35 ml, 0.363 mmol) were added at 3 

(10 ml), basified with sat'd Na 2 C0 3 (aq.), and extracted hour intervals. Water (2 ml) was then added and the 

with EtOAc (2X 25 ml). The combined organic extracts mixture was extracted with CH 2 C1 2 (3x10 ml). The 

were washed with brine (10 ml), dried over MgS0 4 , 65 combined organic layers, were washed with 10% Na 2 

filtered, and evaporated to dryness in vacuo. The crude C0 3 (aq.) (10 ml), H 2 0 (10 ml) and brine (10 ml) dried 

residue was dissolved in absolute ethanol (3 ml), fil- over MgS0 4 , filtered, and evaporated in vacuo Chro- 

tered, and treated with 5.37M ethanolic HC1 until the matography (silica gel, 5% (v/v) Et 2 0 in CH 2 C1 2 ) of 
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the crude residue gave a white foam which was crystal- and cyclized by the procedure of Example 2. The cycli- 

lized from Et 2 0. The compound was dried in vacuo at zation required seven days. The mixture was evapo- 

78° C: (m.p. 214°-216.5° C). rated in vacuo and partitioned between water and meth- 

The compound showed a single spot by TLC ylene chloride. The methylene chloride layers were 

(R/=0.41, silica gel plate, 15% (v/v) Et20 in the title washed twice with water, dried over magnesium sul- 

structure. The compound was greater than 99.5% pure fate, filtered and evaporated in vacuo. The residue was 

by HPLC. The mass spectrum showed a molecular ion chromatographed on silica gel (230-400 mesh, 1 1 inch 

at m/e=455. (28 cm) column, 25 mm diameter, 1:1 and 2:1 (v/v) 

Anal. Calc'd for C28H26FN3O2: C, 73.82; H, 5.75; N, 10 ether/methylene chloride elution). The product frac- 

9.23. Found: C, 73.62; H, 5.93; N, 9.22. tions were evaporated in vacuo to provide the title 

p 7s compound: (mp 185°-190°). The compound was dried 

fc-XAMrLfc, 28 in vacuum at 100° overnight. 

7-Chloro-5-(2-chlorophenyl)-l,3-dihydro-3(R)-(3'- The compound showed a single spot by TLC 

indolyl)methyl-2H-l,4-benzodiazepin-2-one 15 iR/=0 29> s ii ica ge l plate eluted with 1:1 (v/v) ether/- 

The procedure of Example 1 was carried out using methylene chloride). The NMR spectrum was consis- 

2-amino-2',5-dichlorobenzophenone (2.66 g, 0.01 mole), tent with the title structure. The mass spectrum showed 

Boc-D-tryptophan (3.04 g, 0.01 mole), and DCC (10 ml a molecular ion at m/e=303. The compound was 

of 1 M solution in methylene chloride) in THF (15 ml). 20 95.6% pure by HPLC. 

The crude product obtained after filtration and evapo- Analysis Calc'd for: C19H17N3O.O.IH2O: C, 74.78; H, 

ration of the mixture was chromatographed on silica gel 5.68; N, 13.78; Found: C, 74.60; H, 6.06; N, 13.74. 

(230-400 mesh, 9 inch (23 cm) column 55 mm diameter), EXAMPLE 30 
using methylene chloride followed by 5% (v/v) ether/- 

methylene chloride. The product fractions were evapo- 25 l-Benzyl-7-chloro-l,3-dihydro-3(R)-(3'-indolyl) 

rated in vacuo to give the product as a foam. This mate- methyl-5-phen y l-2H-l,4-benzodiazepin-2-one 

rial was deprotected and cyclized using the procedure The procedure of Example 4 was carried out using 

of Example 2. The cyclization in this case required 15 7-chloro-l,3-dihydro-3(R)-(3'-indolyl)methyl-5-phenyl- 

days. At the end of this time the mixture was evapo- 3Q 2H-l,4-benzodiazepin-2-one etherate (0.1 g, 0.22 

rated in vacuo, treated with water (10 ml), and ex- mmole) in place of l,3-dihydro-5-(2-fluorophenyl)- 

tracted with methylene chloride (3 X 50 ml). The meth- 3(R)-(3'-indolyl)methyl-2H- l,4-benzodiazepin-2-one, 

ylene chloride layers were dried over potassium car- and 50% sodium hydride in mineral oil (0.015 g, 0.31 

bonate, filtered, and evaporated in vacuo to give the mmole) in dry DMF (2 ml). In place of methyl iodide, 

crude product as a foam. This material was chromato- 35 benzyl bromide (0.058 g, 0.34 mmole) was added to the 

graphed on silica gel (230-400 mesh, 8 inch (20 cm) mixture. Chromatography on a 6 inch (15 cm), 15 mm 

column, 25 mm diameter, elution with methylene chlo- diameter silica gel column with 5% (v/v) ether/methy- 

ride followed by 10% (v/v) ether/methylene chloride). lene chloride elution and evaporation of the product 

The product fractions were evaporated in vacuo and fractions gave a residue which was recrystallized from 

the residue crystallized from ether by addition of cyclo- cyclohexane to provide the title compound which was 

hexane. The title compound was obtained as a white dried in vacuo at 60°: (mp ca. 80° (indistinct)), 

solid which was dried in vacuo at 80°: (mp 140°- 170° The compound showed a single spot by TLC 

(d)). (R/=0.66, silica gel plate eluted with 10% (v/v) ether/- 

The compound showed a single spot by TLC 45 methylene chloride). The NMR spectrum was consis- 

(Ry=0.61, silica gel plate eluted with 1:1 (v/v) ether/- tent with the title structure and verified the presence of 

methylene chloride). The NMR spectrum was consis- approximately J mole of cyclohexane. The compound 

tent with the title structure. The mass spectrum showed was 100% pure by HPLC. The mass spectrum showed 

a molecular ion at m/e=433. The compound was 98% a molecular ion at m/e=489. 

pure by HPLC. Analysis Calc'd for: C31H24CIN3O.O.5C6H12: C, 

Analysis Calc'd for C24H17CI2N3O: C, 66.37; H, 3.94; 76.74; H, 5.68; N, 7.90; CI, 6.66; Found: C, 76.83; H, 

N, 9.68; Found: C, 66.70; H, 4.05; N, 9.61. 5.71; N, 7.79; CI, 6.72. 

EXAMPLE 29 EXAMPLE 31 

l,3-Dihydro-3(R)-(3'-indolyl)methyl-5-methyl-2H-l,4- 7-Chloro-l,3-Dihydro-3(R)-(3'-indolyl)methyl-l-meth- 

benzodiazepin-2-one yl-5-phenyl-2H-l,4-benzodiazepin-2-one 

The procedure of Example 1 was carried out using The procedure of Example 4 was carried out using 

2-aminobenzophenone (1.35 g, 0.01 mole), Boc-D-tryp- 7-chloro-l,3-dihydro-3(R)-(3'-indolyl)methyl-5-phenyl- 

tophan (3.04 g, 0.01 mole), and DCC (10 ml of 1M solu- 60 2H- l,4-benzodiazepin-2-one etherate (0. 1 g, 0.22 

tion in methylene chloride) in THF (15 ml). The mix- mmole) in place of l,3-dihydro-5-(2-fluorophenyl)- 
ture was filtered, evaporated in vacuo and the residue 3(R)-(3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one, 

chromatographed on silica gel (230-400 mesh, 9 inch 50% sodium hydride in mineral oil (0.014 g, 0.29 

(23 cm) column, 55 mm diameter) eluted with methy- 65 mmole), and methyl iodide (0.045 g, 0.32 mmole) in 
lene chloride followed by 5%, 7i% and 8% (v/v) DMF (2 ml). Chromatography on a six inch (15 cm), 15 
ether/methylene chloride. The product fractions were mm diameter silica gel column provide the title com- 
evaporated in vacuo and the residue was deprotected pound which, after evaporation and in vacuo, was dis- 
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solved in acetone, precipitated with water and filtered. tent with the title structure and showed J mole of cyclo- 

The resulting solid was dried in vacuo at 70°:(mp hexane. The compound was 99.3% pure by HPLC The 

134 -152 (indistinct)). mass S p ec trum showed a molecular ion at m/e=489 

/-o n compound showed a single spot by TLC Analysis Calc'd for C3iH 2 4ClN 3 0.|QH 12 : C, 76.74- 

(R/-0.22, silica gel plate eluted with 5% (v/v) ether/- H, 5.68; N, 7.90; CI, 6.66; Found: C, 76.56- H 5 67- N 

methylene chloride. The NMR spectrum was consistent 7.86; CI, 7.00. ' ' ' 
with the title structure. The compound was 98.9% pure 

by HPLC. The mass spectrum showed a molecular ion EXAMPLE 34 

at m/e=413. 10 7-Chloro-l,3-dihydro-3(R)-(3'-indolyl)methyl-5-phe- 

Analysis Calc'd for: C25H20CIN3O: C, 72.54; H, 4.87; nyl-2H- l,4-benzodiazepin-2-thione 

N ,10. 15; CI, 8.57; Found: C, 72.38; H, 4.88, N, 10.20; CI, 7-Chloro-l,3-dihydro-3(R)-(3'-indolyl)meth y l-5-phe- 
nyl-2H-l,4-benzodiazepin-2-one etherate (1.0 g, 2.1 

EXAMPLE 32 15 mmol e) and P2S5 (0.5 1 g, 2.3 mmole) were combined in 

l,3-Dihydro-5.(2-fluorophenyl)-3(S)-(3^i„dol yl ) t^^l^ ^ at ^ 

«tt . .. .. . . J ' rvnuine was removed hv pvnnnrptinn in »;o/.„^ , 



methyl-2H- 1 ,4-benzodiazepin-2-one 



Pyridine was removed by evaporation in vacuo and the 
T , r . ,. c , , . , residue treated with ice water and extracted with meth- 
n J he P^ cedure ^ Example 1 was earned out using y i ene chloride. The methylene chloride layers were 
0 99 \ w « "T; - fl " or ° ben2 °P 1 l en f e ; 20 combined, dried over potassium carbonate, filtered, and 
(3.25 mmole) of 1M DCC/CH 2 C1 2 in 5 ml of THF. The chromatography on silica gel (9 inch (23 cm) column, 
Q^'r.rn^ column 25 silica gel chromatography (10 25 mm diameter, 15% (v/ V ? ether/methylene chloride^ 
(25 cm) column. 25 mm diameter, methylene chloride elution), and the product fractions evaporated. The 
and 2% and 3% (v/v) ether/methylene chloride elu- 25 residue was recrystallized from aceton J ethy} acetate 
tion) was deprotected and cychzed according to the a „d the solid dried in vacuo at 90°: (mp 279°-280°) 
procedure of Example 2. The cyclization required three The compound showed a single spot by thin layer 
S' ti A Tf g "T' 6 T e rf° rate . d in VaCU °' chromatography ( R/ =0.32, silica gel plate eluted with 
partitioned between water and methylene chloride, and 3Q 10% ( v/v ) ether/methylene chloride). The NMR spec- 
separated. The aqueous layer was extracted twice with tnim was consistent with the title structure. The com- 
methylene chloride, and the combined methylene chlo- pound was 98 .6% pure by HPLC. The mass spectrum 
ride layers were washed with water, dried over sodium showed a molecular ion at m/e=415 
sulfate, filtered, and evaporated in vacuo. The residue Analysis Calc'd for C 2+ H 18 C1N 3 S: C, 69.30; H, 4.36- 
was recrystallized from acetone/ether, and the resulting 35 N , 10.10; S, 7.71; Found: C, 69.39- H 4 39- N 10 14- S 
solid dried in vacuo at 100°: (mp 255°-257°). 7.46. ' ,lu,i ^°' 

The compound showed a single component by TLC 

(R/=0.59, silica gel plate eluted with 1:1 (v/v) methy- EXAMPLE 35 

lene chloride/ether. The NMR spectrum was consistent U-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)meth- 

with the title structure. The mass spectrum showed a yl-2H-l,4-benzodiazepin-2-[N'-(3-thienoyl)]hydrazide 

molecular ion at m/e=383. The compound was 99.3% l,3-Dih y dro-5-(2-fluoro P henyl)-3(R)-(3'-indolyl)- 

purebyHPLC. methyl-2H-l,4-benzodiazepin-2-thione (0.28 g, 0.7 

Analysis Calc d for C 24 H 18 FN 3 0: C, 75.18; H, 4.73; mmole) and 3-thienoyl chloride (0.1 g, 0.7 mmole) were 

' 10 - 96 ! Found: C > 75 ' 45 ! H, 4.71; N, 11.11. 45 combined in ether (5 ml) and THF (1 ml) and stirred at 

EXAMPLE 33 room temperature. After one hour the mixture was 

l-Benz y l-7-chloro-l,3-dihydro-3(S)-(3'-indolyl) f a P orated in vacuo ' and the »*idue chro- 

methyl-5-phenyl-2H-l,4-be„zodiaze P in-2-one matographed on silica gel (8 mch (20 cm) column, 25 

Tn* n™„H f c , , • , 50 mm dlameter > H% followed by 3% (v/v) methanol/- 

The procedure of Example 4 was earned out using 50 methylene chloride elution). The product fractions 

7-ch i loro.l,3-dihydro-3(S)-(3'-indolyl)methyl-5-phenyl- wer e evaporated in vacuo and the resulting solid dried 

2H-l,4-benzodiazepm-2-one etherate (0.1 g, 0.22 in vacuo at 70°- (mp 207°-209°( )) 

S l^ y Z « ^ ' .^ enzodla 3 n ; 2 - one > 55 (R^O.4, silica gel plate eluted with 5% (v/v) me- 

™„1 S ° dlUm „ hyd " de m . ™ a I 0 ' 1 (0 ° 14 S ' 029 "/methylene chloride). The NMR spectrum was 

mmole) and benzyl bromide (0.058 g, 0.34 mmole) in consistent with the title structure. The compound was 

place of mettryl iodide. The reaction was run in 1.5 ml 92% pure by HPLC 

of dry DMF. Silica gel chromatography (8 inch (20 cm) Analysis Calc'd for C 2 9H 22 FN 5 OS.0.2H 2 O: C, 68. 13; 
column, 15 mm diameter, methylene chloride and 5% «> H> 4 42; N> „ 70; Found; 
(v/v) ether/methylene chloride elution)) and evapora- 
tion of the product fractions in vacuo gave the title EXAMPLE 36 
compound which was dried in vacuo at 60°: (mp U-Dihydro-l-ethyl-5-(2-fluorophenyl)-3(R)-(3'- 
SC-^O 0 (indistinct)). fi5 indolyl)methyl-2H-l,4-benzodiazepin-2-one 

The compound showed a single component by TLC The procedure of Example 4 was carried out using 

(R/=0 1.40, silica gel plate eluted with 5% (v/v) ether/- ethyl iodide (0.35 g, 2.25 mmole) in place of methyl 

methylene chloride). The NMR spectrum was consis- iodide. Silica gel chromatography followed by evapora- 
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tion in vacuo gave the product which was dried at room pound was 99.9% pure by HPLC. The mass spectrum 

temperature in vacuo (mp 95"-113°). showed a molecular ion at m/e=453. 

The compound showed a single spot by thin layer Analysis Calc'd for: C29H28FN3O.O.2C4H10O: C, 

chromatography (R/=0.44, silica gel plate eluted with 5 76.42; H, 6.46; N, 8.97; Found: C, 76.52; H, 6.38; N, 9.01. 

10% (v/v) ether/methylene chloride). The NMR spec- EXAMPLE 40 

trum was consistent with the title structure and showed _ , „ ■ „ „, . , , ,, 

the presence of approximately 0.15 mole of methylene ^^^T!^^;— "'f'" 

chloride. The compound was 95.3% pure by HPLC. yH^A^tnfluoroethyD-M-l^benzodtazepm^^ne 

The mass spectrum showed a molecular ion at me =41 1. 10 The procedure of Example 4 was carried out using 

Analysis Calc'd for: C26H22FN3O.O.I5CH2CI2: C, 2,2,2-trifluoroethyl iodide (0.47 g, 2.25 mmole) in place 

74.04; H, 5.30; N, 9.91; Found: C, 74.17; H, 5.22; N, of methyl iodide. Following addition of the trifluoro- 

10 02 ethyl iodide, the reaction was heated for 18 hours in an 

Y oil bath thermostatted at 65°. Workup and chromatog- 

EXAMPLE 37 15 faphy as described in Example 4 gave a product which 

l-Cyclopropylmethyl-l,3-dihydro-5-(2-fluorophenyl)- was recrystallized from ether and dried in vacuo at 80°: 

3(R)-(3'-indolyl)methyl-2H- 1 ,4-benzodiazepin-2-one ( mp 1 89°- 1 92°). 

The procedure of Example 4 was carried out using The compound showed a single component by thin 

cyclopropylmethylbromide (0.30 g, 2.25 mmole) in 20 layer chromatography (R/=0.50, silica gel plate eluted 

place of methyl iodide. The product obtained by chro- with 5% (v/v) ether/methylene chloride). The NMR 

matography and evaporation was recrystallized from a spectrum was consistent with the title structure. The 

mixture of methylene, chloride, ether, and hexane, and compound was 99.2% pure by HPLC. The mass spec- 

the resulting solid dried in vacuo at 80°: (mp trum showed a molecular ion at m/e= 465. 

207.5°-208.5°). 25 Analysis Calc'd for: C26H19F4N3O: C, 67.09; H, 4. 1 1 ; 

The compound showed a single component by TLC N, 9.03; Found: C, 67.32; H, 4.31; N, 8.98. 
(R/=0.26, silica gel plate eluted with 4% (v/v) ether/- EXAMPLE 41 
methylene chloride). The NMR spectrum was consis- 
tent with the title structure. The compound was 99.6% 30 l,3-Dihydro-l-(2-dimethylaminoethyl)-5-(2-fluorophe- 
pure by HPLC. The mass spectrum showed a molecular ,_ w „ . . . . . ■ , 
ion at m/e=437. 3(R)-(3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one 

Analysis Calc'd for C28H24FN3O.O.O7CH2CI2: C, The procedure of Example 4 was carried out using 

76.02; H, 5.49; N, 9.48; Found: C, 75.96; H, 5.42; N, 9.30. l-chloro-2-(dimethylamino)propane (0.24 g, 2.25 

" 5 mmole) in place of methyl iodide. Following addition of 
the chloride, the reaction was stirred at room tempera- 



EXAMPLE 38 



l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl) ture for 5 days and t h en worked up as described ii 

methyl-l-pentyl-2H-l,4-benzodiazepin-2-one Example 4. The chromatographed product was crystal- 

The procedure of Example 4 was carried out using ^ lized from methylene chloride/hexane and the resulting 
1-bromopentane (0.34 g, 2.25 mmole) in place of methyl solid dried in vacuo at 80°: (mp 200° -201°). 
iodide. The product obtained after silica gel chromatog- The compound showed a single component by TLC 
raphy and evaporation was crystallized from ether and (R/=0.30, silica gel plate eluted with 5% (v/v) me- 
dried in vacuo at 80°: (mp 150°-151°). thanol/methylene chloride). The NMR spectrum was 

The compound showed a single component by thin 45 consistent with the title structure. The compound was 
layer chromatography (R/=0.37, silica gel plate eluted 99.6% pure by HPLC. The mass spectrum showed a 
with 4% (v/v) ether/methylene chloride). The NMR molecular ion at m/e=454. 

spectrum was consistent with the title structure. The Analysis Calc'd for: C28H27FN4O: C, 73.98; H, 5.99; 
compound was 99.9% pure by HPLC. The mass spec- jo N, 12.33; Found: C, 73.92; H, 6.00; N, 11.28. 
trum showed a molecular ion at me=453. FX A MPT F 47 

Analysis Calc'd for: C29H28FN3O: C, 76.79; H, 6.22; CAAjyir « 

N, 9.26- Found: C, 76.64; H, 6.39; N, 8.83. l,3-Dihydro-l-(ethoxycarbonylmethyl)-5-(2-fluoro- 

phenyl)-3(R)-(3'-indolyl)methyl-2H-l,4-benzodiazepin- 
EXAMPLE 39 $j 2-one 

l,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl) The procedure of Example 4 was carried out using 

methyl-l-(3-methylbutyl)-2H-l,4-benzodiazepine-2-one ethyl bromoacetate (0.38 g, 2.25 mmole) in place of 
The procedure of Example 4 was carried out using methyl iodide. The chromatographed product was 
l-bromo-3-methylbutane (0.34 g, 2.25 mmole) in place evaporated and dried in vacuo at room temperature: 
of methyl iodide. The product obtained after silica gel 60 (mp 88°-100°). 

chromatography and evaporation was crystallized from The compound showed a single component by TLC 
ether and dried in vacuo at 80°: (mp= 198°-199.5°). (R/^=0.42, silica gel plate eluted with 10% (v/v) ether/- 

The compound showed a single component by thin methylene chloride). The NMR spectrum was consis- 
layer chromatography (R/=0.30, silica gel plate eluted 65 tent with the title structure and showed the presence of 
with 4% (v/v) ether/methylene chloride). The NMR 0.24 mole of methylene chloride. The compound was 
spectrum was consistent with the title structure and 92.6% pure by HPLC. The mass spectrum showed a 
showed the presence of 0.2 mole of ether. The com- molecular ion at m/e=469. 
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Analysis Calc'd for C28H24FN3O3.O.24CH2CI2: C, 
69.23; H, 5.04; N, 8.58; Found: C, 69.14; H, 5.09; N, 8.87. 

EXAMPLE 43 
l-Carboxymethyl-l,3-dihydro-5-(2-fluorophenyl)-3(R)- 5 
3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one 
l,3-Dihydro-l-(ethoxycarbonylmethylene)-5-(2- 
fluorophenyl)-3(R)-(3 -indolyl)mefhyl-2H-l,4-ben- 
zodiazepin-2-one (83.2 mg, 0.177 mmole), and 1 molar 10 
sodium hydroxide (0.18 ml, 0.18 mmole) were com- 
bined in 1 ml of methanol and stirred at room tempera- 
ture for 24 hours. The solution was acidified with 1 
molar hydrochloric acid, and the mixture evaporated in 
vacuo. The residue was taken up in methylene chloride, 15 
wahed with water, dried over sodium sulfate, filtered, 
and evaporated in vacuo to dryness. The residue was 
triturated with ether followed by petroleum ether, and 
filtered to give the product which was dried in vacuo at 
80°; (mp 175°-180°(Q). 20 

The compound showed a single component by TLC 
(R/=0.52, silica gel plate eluted with 90:10:1:1 
(v/v/v/v) methylene chloride/methanol/acetic acid/- 
water). The NMR spectrum was consistent with the 25 
title structure and showed the presence of both ether 
and hexane. The compound was 97.2% pure by HPLC. 
The mass spectrum showed a molecular ion at 
m/e=441. 

Analysis Calc'd for C26H20FN3O.O.IC4H- 30 
to0.0.04C6Hi4.H20: C, 68.02; H, 5.05; N, 8.94; Found: 
C, 67.91; H, 5.04; N, 8.92. 

EXAMPLE 44 
l,3-Dihydro-5-(2-fluorophenyl)-3(R)-[3'-(l'-methylin- 35 
dolyl)methyl]-l-methyl-2H-l,4-benzodiazepin-2-one 
The method of Example 4 was employed except that 
the starting material was l,3-dihydro-5-(2-fluoro- 
phenyl)-3(R)-(3'-indolyl)methyl-l-methyl-2H-l,4-ben- 40 
zodiazepin-2-one (1.3 g, 3.3 mmole). Fifty percent so- 
dium hydride in mineral oil (0.16 g, 3.3 mmole) and 
methyl iodide (0.47 g, 3.3 mmole) were employed in 10 
ml of dry DMF. Following workup and chromatogra- 
phy as in Example 4, the product was obtained having 45 
physical properties identical to those reported in Exam- 
ple 4. 

EXAMPLE 45 
l,3-Dihydro-5-(2-fluorophenyl)-3(R)-[3'-(r-p- 50 
chlorobenzyloylindolyl)methyl]- 1 -methy 1-2H- 1 ,4-ben- 
zodiazepin-2-one 

The procedure of Example 4 was carried out using 
l,3-dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl)meth- 55 
yl-l-methyl-2H-l,4-benzodiazepin-2-one (0.345 g, 0.87 
mmole) in place of l,3-dihydro-5-(2-fluorophenyl)- 
3(R)-(3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one, 
and p-chlorobenzoyl chloride (0.26 g, 1.5 mmole) in 
place of methyl iodide. The reaction, employing 0.047 g 60 
(0.97 mmole) of 50% sodium hydride in mineral oil, was 
carried out in 10 ml of dry DMF. Silica gel chromatog- 
raphy as described in Example 4, followed by evapora- 
tion in vacuo and trituration with hexane, gave a solid 65 
which was dried in vacuo at 50°: (mp 75°(C)). 

The compound showed a single component by TLC 
(R/=0.57, silica gel plate eluted with 4% (v/v) ether/- 
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methylene chloride). The NMR spectrum was consis- 
tent with the title structure and verified the presence of 
approximately 0.3 mole of hexane. The compound was 
99.3% pure by HPLC. 

Analysis Calc'd for C32H23FCIN3O.O.3C6H14: C, 
72.25; H, 4.88; N, 7.48; CI, 6.31; Found: C, 72.42; H, 
5.02; N, 7.50; CI, 6.55. 

EXAMPLE 46 
7-Chloro-l,3-dihydro-3(R)-[3'(l'-benzylindolyl)me- 
thyl] 1 -methy 1- 5-phenyl-2H- 1 ,4-benzodiazepin-2-one 
The procedure of Example 45 was carried out using 
0.042 g (0.88 mmole) of 50% sodium hydride, and ben- 
zylbromide (0.16 g, 0.92 mmole) in place of p-chloro- 
benzoyl chloride. Reaction was conducted in 4 ml of 
dry DMF. Following silica gel chromatography and 
evaporation, the product was recrystallized from cyclo- 
hexane and dried in vacuo at 60°: (mp 77°-80°(indis- 
tinct)). 

The compound showed a single component by TLC 
(Rp=0.59, silica gel plate eluted with 5% (v/v) ether/- 
methylene chloride). The NMR spectrum was consis- 
tent with the title structure and showed the presence of 
h mole of cyclohexane. The compound was 98.7% pure 
by HPLC. The mass spectrum showed a molecular ion 
atm/e=503. 

Analysis Calc'd for C32H26CIN3O.JC6H12: C, 76.75; 

H, 5.68; N, 7.90; CI, 6.66; Found: C, 76.50; H, 5.74; N, 
7.59; CI, 6.90. 

EXAMPLE 47 

I, 3-Dihydro-3(RS)-[l-hydroxy-l-(3'-indolyl)]methyl-l- 

methyl-5-phenyl-2H- 1 ,4-benzodiazepin-2-one 



The lithium salt of l,3-dihydro-l-methyl-5-phenyl- 
2H-l,4-benzodiazepin-2-one (1.25 g, 5 mmole) was 
made according to the procedure of J. Org. Chem. 46, 
3945 (1981) using 1.01 g (10 mmole) of diisopropyl-- 
amine, and 6.7 ml of a 1.5 molar solution (10 mmole) of 
n-butylithium in hexane. This anion solution was added 
by syringe to a solution of 0.725 g (5 mmole) of indole-3- 
carboxaldehyde in 15 ml of dry THF stirred under 
nitrogen in a dry ice-acetone bath. The mixture was 
warmed to room temperature, stirred for 1£ hours and 
then quenched by the addition of saturated sodium 
chloride solution. The mixture was separated and the 
aqueous layer extracted twice with methylene chloride 
(2x 10 ml). The organic layers were dried over sodium 
sulfate, filtered and evaporated to dryness in vacuo. The 
residue was chromatographed on silica gel (230-400 
mesh, 8 inch (20 cm) column, 25 mm diameter, 1:1 
ether/methylene chloride elution). The evaporated 
product fractions were crystallized from ether and 
dried in vacuo at 70°: (mp 218°-221°). 

The compound showed a single component by TLC 
(Ry=0.30, silica gel plate eluted with 1:1 (v/v) ether/- 
methylene chloride). The NMR spectrum was consis- 
tent with the title structure. The compound was 90% 
pure by HPLC. The mass spectrum showed a molecular 
ion at me=395. 

Analysis Calc'd for C25H21N3O2.O.25H2O: C, 75.07; 
H, 5.42; N, 10.51; Found: C, 75.04; H, 5.50; N, 10.59. 
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tallized from Et20. The solid was dried in vacuo at 65° 
C: (m.p. 125°-30° C). 

l,3-Dihydro-l-methyl-5-phenyl-3-(RS)-(3-thienoyl)- The com p 0 und was a single spot by TLC. The NMR 

2H-l,4-benzodiazepin-2-one ^ spectram was consistent with the title structure and 

The procedure of Example 47 was carried out using cnfirmed the presence of Et 2 0. The compound was 
thiophene-3-carbonyl chloride (730 mg, 5.0 mmol) in greater than 95.7% pure by HPLC. The mass spectrum 
place of indole-3-carboxaldehyde. Following chroma- showed a molecular ion at m/e=409). 
tography (silica gel, 5% (v/v) Et 2 0 in CH 2 C1 2 ), the Anal. Calc'd for C26H23N3O2.O.9C4H10O: C, 74.66; 
product was evaporated to dryness and crystallized 10 H, 6.77; N, 8.83. Found: C, 74.61; H, 6.80; N, 9.10. 
from Et 2 0. The solid was dried in vacuo at 65° C. : (m.p. EXAMPLE 5 1 

205°-8° C). 

The compound showed a single spot by TLC i,3-Dihydro-3(RS)-(l-hydroxy-l-phenyl)methyl-l- 
(R/=0.54, silica gel plate, 10% (v/v) Et 2 0 in CH 2 C1 2 ). meth y l-5-phenyl-2H-l,4-benzodiaze P in-2-one 
The NMR spectrum was consistent with the title struc- 15 The procedure of Example 47 was carried out using 
ture. The compound was greater than 92.4% pure by benzaldehyde (0.53 g, 5 mmole) in place of indole-3-car- 
HPLC. The mass spectrum showed a molecular ion at boxaldehyde. The chromatographed product was crys- 
m/e=360. tallized from ether and dried in vacuo at 70°: (mp 

Anal. Calc'd for C21H16N2O2S: C, 69.98; H, 4.47; N, 20 192M93 0 ). 
7.77. Found: C, 70.27; H, 4.64; N, 7.69. The compound showed a single component by TLC 

EXAMPLE 49 (R/=0.53, silica gel plate eluted with 1:1 (v/v) ether/- 

methylene chloride). The NMR spectrum was consis- 
l,3-Dihydro-3-(RS)-[l-hydroxy-l-(3-thienyl)]methyl-l- tent with the title structure mi showed the presence of 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 25 Q l mo , e of ether ^ compound was 99 9% pure by 
The procedure of Example 47 was carried out using HPLC. The mass spectrum showed a molecular ion at 
thiophene-3-carboxaldehyde (560 mg, 5.0 mmol) in m/e=338. 

place of indole-3-carboxaldehyde. Following chroma- Analysis Calc'd for C23H20N2O2.O.IC4H10O: C, 

tography (silica gel, 15% (v/v) Et 2 0 in CH 2 C1 2 ), the 30 77.24; H, 5.82; N, 7.70: Found: C, 77.11; H, 5.83; N, 7.93. 

product was evaporated to dryness and crystallized . 

from Et 2 0. The solid was dried in vacuo at 65° C: (m.p. EXAMrUi 

1 89°-9 1° C). 1 ,3-Dihydro-3(RS)-[l-hydroxy- l-(2-thienyl)]methyl- 1 - 

The compound showed a single spot by TLC methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 
(R/=0.36, silica gel plate, 15% (v/v) Et 2 0 in CH 2 C1 2 ). 35 The procedure of Example 47 was carried out using 
The NMR spectrum was consistent with the title struc- 2-thiophene-carboxaldehyde (0.56 g, 5 mmole) in place 
ture. The compound was greater than 99.0% pure by of indole-3-carboxaldehyde. The chromatographed and 
HPLC. The mass spectrum showed a molecular ion at evaporated product was crystallized from ether and 
m/e=362. w dried in vacuo at 70°: (mp 184°-185°). 

Anal. Calc'd for C 2 iHi 8 N 2 0 2 S: C, 69.59; H, 5.01; N, The compound showed a single component by TLC 
7.73. Found: C, 69.62; H, 5.01; N, 7.57. (Rp=0.54, silica gel plate eluted with 1:1 (v/v) ether/- 

EXAMPLE 50 methylene chloride). The NMR spectrum was consis- 

tent with the title structure. The compound was 99.8% 
l,3-Dihydro-3(RS)-[l-hydroxy-l-[3-(l-methylin- 45 by HpLC 
dolyl)]]-methyl-l-methyl-5- P henyl-2H-l,4-ben Z odiaze- AnaJ js Calc>d for C2]Hl8 N202S: C, 69.59; H, 5.01; 

pm-2-one (two stereotsomers, A and B) N> ^ Fqw& q ^ R ^ ^ i % 

The procedure of Example 47 was carried out using 
l-methylindole-3-carboxaldehyde (797 mg, 5.0 mmol) EXAMPLE 53 

in place of indole-3-carboxaldehyde. The product dia- 50 l,3-Dihydro-3-(RS)-hydroxy-l-methyl-5-phenyl-3-(3'- 
stereomers were separated by chromatography (silica thienoyl)-2H-l,4-benzodiazepin-2-one (A) and 

gel, 10% (v/v) Et 2 0 in CH2CI2) and evaporated to l,5-Dihydro-5-(RS)-hydroxy-l-methyl-5-phenyl-3-(3'- 
dryness. thienoyl)-2H- 1 ,4-benzodiazepin-2-one (B) 

A: The faster running component (TLC-R/=0.41, 55 The procedure of Example 47 was carried out using 
silica gel plate, 60% (v/v) EtOAc in hexane) was crys- 0.75 g (5 mmole) of 3-thienoyl chloride in place of in- 
tallized from Et 2 0. The solid was dried in vacuo at 65° dole-3-carboxaldehyde. In this reaction, the THF em- 
C: (m.p. 218°-21° C). ployed was subsequently shown to contain significant 

The compound showed a single spot by TLC. The quantities of organic peroxides. Workup and chroma- 
NMR spectrum was consistent with the title structure. 60 tography as in Example 47 provided two products each 
The compound was greater than 96.7% pure by HPLC. of which was evaporated in vacuo and crystallized from 
The mass spectrum showed a molecular ion at ether. 

m/e=409. A: The first product obtained was A, which was 

Anal. Calc'd for C 2 6H 2 3N 3 0 2 : C, 76.26; H, 5.66; N, 65 dried in vacuo at 70°: (mp 193°-194°). 

10.26. Found: C, 76.26; H, 5.84; H, 10.34. The compound showed a single component by TLC 

B: The slower running component (TLC-R/=0.30, (R/=0.57, silica gel plate eluted with 1:1 (v/v) me- 

silica gel plate, 60% (v/v) EtOAc in hexane) was crys- thylene/chloride ether). The NMR spectrum was con- 
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sistent with the title structure. The compound was cooled to -25° C. HC1 gas was added until the solution 

99.4% pure by HPLC. The mass spectrum showed a was saturated. The temperature was allowed to rise to 

molecular ion at m/e=376. The infrared 0 ° C. When the reaction was complete by TLC, the 

spectrum showed a strong absorption at 1675 cm-i. ethyl acetate was evaporated and the residue was dis- 

Analysis Calc'd for C2iH 16 N20 3 S: C, 67.00; H, 4.28; solved in methanol. The pH of the solution was adjusted 

N 7.44; Found: C, 67.04; H, 4.37; N, 7.49. with 10% aqueous sodium hydroxide to H 9. After the 

B: The second compo und obtained was B> which was reaction stirred ^ ^ 

dried m vacuo at 70 : (mp 173 -175"). and the residue was chromatographed on a sil J gd 60 

n» IT t 3 f ng i 6 COmp0ne,lt by TLC 10 column with chloroform, to give the title compound. 

(R/=0M, silica gel plate eluted with 1:1 methylene HPLC- 91% 

chloride/ether) The NMR spectrum was consistent TLC: R/ =0.6 in 90/10/1 CHCl 3 -MeOH-aqueous 

with the title structure. The mass spectrum showed a ammonia (s y ilica , GF) q 

eX^t^c^ showed strong *r as r w f the t e compound - 

Analysis Calc'd for C 2I H 16 N 2 C- 3 S: C, 67.00; H, 4.28; c ^c t 65- H TL- n\ 5 To^Tc ^ 

N, 7.44; Found: C, 66.91; H, 4.46; N, 7.32. H 3 89 N 15 31 Observed: C, 54.38; 

EXAMPLE 54 20 EXAMPLE 56 

7-Chloro-l,3-dihydro-3(R)-[(2',3'-dihydro-2 , -oxo-i'H- , , , .... J „ , , 

indol-3^yl)meth y l]-5-phenyl-2H-l 1 4-ben Z odiaz ep i n - 7-Chloro^ 3-dihydro.3(R)-(3'-.midazol-5'.yl)methyl-5. 

2_ one phenyl-2H-l,4-benzodiazepin-2-one 

7-Chloro-l,3-dihydro-3(R)-indolylmethyl-5-phenyl- 2 5 ™ S com P ound was obtained as a second Product 
2H-l,4-benzodiazepin-2-one (200 mg, 0.5 mmol) was frOR1 the reactlon sequence of Example 55. This mate- 
dissolved in DMSO (4.8 g, 10 mmol) followed by the m1 ' which had a P osltive San S er test for histidine, 
addition of concentrated HC1 (5 mmol). The molar ratio eluted from the slllca column after the compound of 
of DMSO to HC1 was 2:1. Additional reagents were Exam P Ie 55 ' HPLC: 87% 

added to drive the reaction to completion. The addi- 30 TLC: R ^ 0 3 ln 9 °/l°/l CHCl 3 -MeOH-aqueous am- 

tions were: moma ( Sllica gel OF)- 

Mass Spec, molecular ion at 350. 

. NMR was consistent with the title compound. 

oT™° 075 ™° « Elemental Anal y sis for: C I9 H 15 C1N 4 0.93 H 28 0 
: 35 0.2NH 3 : Calcd: C, 61.29; H, 4.79; N, 16.33. Found: C, 

„„. ,. , . , 61.68; H, 5.12; N, 16.61. 

When little starting material remained, the reaction 
was poured into an Erlenmeyer flask with water (20 EXAMPLE 57 
ml), and 5 g of NaHC0 3 was added. Water (100 ml) was ^ 3(RS)-[3'-(5'-Bromoindolyl)methyl]-l,3-dihydro-5-phe- 
added and the mixture was extracted with 4 X 50 ml of nyl-2H-l,4-benzodiazepin-2-one 
n-butanol. The n-butanol solution was washed with T he synthesis was carried out as described for Exam- 
water (3X 100 ml). The n-butanol solution was evapo- p i e 55 starting with Boc-5-bromo-DL-tryptophan and 
rated and the residue was dissolved in ether and purified 2-aminobenzo P henone. The crude product was purified 
oy preparative TLC. 45 by column chromatography (silica gel) using 90/10 

1 ne product was a pair of diastenomers; the NMR chloroform-ether as the elution solvent, 

spectrum was consistent with the title compound. HPLC- 999' 

^i^^^t^X and n ?!% Eleraental ^ Sis calcd: N > c > H > 4 - 41 - 

TLC in 95/5/0.5 CHCl 3 -MeOH-H 2 0 R/=0.3 (silica 5Q Found . N> g 43 . c 61 43 . H 4 2Q 

S \. \ ,, Mass Spec, molecular ion at 443. 

Mass Spec, gave a (M+ 1) at 416. NMR: The NMR was in agreement with the title 

EXAMPLE 55 compound. 

7-Chloro-l,3-dihydro-3(R)-[(3'-(2,4-dinitrophenyl- 55 EXAMPLE 58 

)imidazol-5'-yl)-methyl]-5-phenyl-2H-l,4-benzodiaze- 5-o-Carboxyphenyl-l,3-dihydro-3(R)-(3+-indolyl)- 

pin-2-one methyl-2H-l,4-benzodiazepin-2-one 

Boc-DNP-D-Histidine (1.7 g, 4 mmol) and 2-amino- 2-Amino-2'-carboxybenzophenone (2.41 g, 10 mmol) ' 
5-chlorobenzophenone (0.9 g, 4 mmol) were combined was suspended in THF, CH 2 C1 2) EtOAc and tryptopha- 
m 10 ml of THF and stirred until a clear orange solution 60 nyl chloride hydrochloride (2.59 g, 10 mmol) was 
was obtained. 4.3 mL of DCC (1M) in THF was added added. The mixture was stirred at room temperature 
and the reaction was stirred overnight. The reaction until reaction was complete by TLC. A solid was col- 
was filtered and evaporated. The residue was purified lected by filtration, dried, and dissolved in 40 ml of 
by flash chromatography on a silica gel 60 column with 65 methanol. The pH of the solution was adjusted to a pH 
a 90:10 chloroform ether solvent system. of 8-10 with 10% aqueous sodium hyroxide. After 

The resultant t-BOC protected compound was dis- standing at room temperature for about 3 days, the 

solved in 30 ml of ethyl acetate. The solution was solution was acidified to a pH of about 3. The solvent 
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was evaporated and the residue was dissolved in 95/5 2.5 hours the reaction mixture was rotoevaporaed to 

CHCI3/CH3 OH and flash chromatographed on a silica give 7 g of a yellow foam. The foam was heated for 30 

gel 60 column with a 95:5 and 90:10 chloroform- minutes in 6N hydrochloric acid (100 ml) and the result- 

methanol solvent system to give the title compound. mg off-white solid collected and dried. Recrystalliza- 

HPLC: 96%. Elemental analysis calcd: C, 61.73; H, t i on f rom et h y l acetate afforded the analytical sample, 

3.97; N, 8.38 Found: C, 61.70; H, 4.09; N, 8.48. m p . 210.5°-21 1.5°. NMR (CD3OD): in agreement with 

Mass Spec, molecular ion observed at 409. title comp0 und. Analysis Calc'd for C32H20FN3O6: 

NMR: The spectrum agreed with the title compound. N> 7 48; Cj 6g 45 . H> 3 59 Found: N, 7.46; C, 68.59; H, 

EXAMPLE 59 10 3.63. 

l,3-Dihydro-3(RS)-[3'-(5'-fluoroindolyl)methyl]-5-o- EXAMPLE 63 

fluorophenyl-2H-l,4-benzpdiazepin-2-one i >3 .Dihydro-5-(2'-fluorophenyl)-3(RS)-aminomethyl- 

5-Fluorotryptophyl chloride hydrochloride (1.38 g, 5 2H-l,4-benzodiazepin-2-one 

mmole), prepared from 5-fluoro-DL-tryptophan and 15 ^ dur£ of E le 2 was carried out in 

PC1.5 in acetylchonde, was suspended m 15 ml of 2-N-[2(RS)-((l ) l-dimethylethoxy)carbonyl- 

THF. 2-Amino-2'-fluorobenzophenone 1.07 g (5.0 . , \, , \ x . n ■ 

mmol) was added to the stirred mixture. After stirring )ammo-3- U-dime hylethoxy)carbonyl)arn>no- 

overnight the solvent was evaporated and the solid was ^ propanoyl]. a mmo-2 -fluorobenzophenone (600 mg 1.2 

dissolved in 50 ml of methanol. The pH of the solution 20 mm ° le was in succession with excess HC1 gas 

was adjusted to 8-9 with 10% aqueous sodium hydrox- »J1 acetate 15 ml) atO and then sodmm hydroxide 

ide. The solution stood for 24 hours at room tempera- (°- 1M solutlon ) ln a 1 ueous methanol (10 ml). The pH of 

ture. The solvent was evaporated and the crude reac- *e reaction mixture was approximately 9.0. Work-up 

tion product was purified by flash chromatography 2 5 afforded the title compound as a solid, mp 168°-169°; in 

with 98:2 chloroform/methanol to give the title com- 90% yield. 

pound. NMR (CDCI3): Spectrum in agreement with title 

TLC: R/=0.3 in 97:3 CHCI3/CH3OH (silica gel GF). compound. 

Elemental analysis calcd for C24H17F2N3O. MS (14 ev.): 283 (M+) 253. 

O.I8CHCI3: C, 68.75; H, 4.10; N, 9.94 Found: C, 68.78; 30 Analysis Calc'd for C16H14FN3O.O.O5C6H14: • N, 

H, 4.04; N, 9.85. NMR was in agreement with the title 14.61; C, 68.07; H, 5.15. Found: N, 14.87; C, 68.21; H, 

compound. 5.33. 

EXAMPLE 60 EXAMPLE 64 

l,3-Dihydro-3(RS)-t3'-(6'-fluoroindolyl)methyl]-5-o- 35 l,3-Dihydro-5-(2'-fluorophenyl)-3(RS)-aminomethyl- 

fluorophenyl-2H-l,4-benzodiazepin-2-one 2H-l,4-benzodiazepin-2-one 

The compound was prepared according to the proce- 2-N-[2(RS),3-diphthalylaminopropanoyl]amino-2'- 

dure of Example 59, using 6-fluorotryptophyl chloride fluorobenzophenone (1.07 g, 1.90 mrnole) was sus- 

hydochloride in place of the 5-fluoro compound. 40 pended in 55 ml of methanol and treated with 1 ml of 

The final product was obtained as a solid which crys- 95% hydrazine. The reaction mixture was protected 

tallized in pure form from chloroform. from moisture and stirred at room temperature. Within 

TLC R/=0.4 in 97:3 CHCI3/CH3OH (silica gel GF) one hour> the react ion mixture became homogeneous. 

Elemental analysis calcd: C, 70.62; H, 4.20; N, 10.26. Qn further reaction; phthalhydrazide precipitated from 

Found: C, 70.62; H, 4.10; N, 10.25. solution. After 14 hours, the reaction was filtered and 

NMR was in agreement with the title compound. fte mtrate concentrate d. The residue was partitioned 

EXAMPLE 61 between methylene chloride and water; the organic 

2-N-[2(RS)3-bis-(Boc-amino)propanoyl]amino-2'- P hase was washed with water until il was of hydra- 

fluorobenzophenone 50 zin ^ (Tollen's reagent negative), then dried and concen- 

The procedure of Example 1 was carried out using * ated t0 f e 480 m « f an oil ^ hich 7^™*™ 

2-amino.2'-fluorobenzo P he„one (430 mg, 2.0 mrnole), standln f - Tr " n of the ^suiting so hd with e her 

2(R,S),3-bis-(Boc-amino)propionic acid (617 mg, 2.03 6 ave the analytical sample, m.p. 168 -169 identical 

mrnole), and dicyclohexylcarbodiimide (2.03 ml of a 1.0 55 spectroscopically with the matenal prepared in Exam- 

M solution in methylene chloride) in 10 ml of methylene P' e " 3 - 

chloride. Filtration, concentration in vacuo and flash EXAMPLE 65 

chromatography (silica gel, 10% . ethyl ether in methy- ^s.Dihydro.s.p^uo^henyD.s^.^aniino^utyl- 

lene chloride) gave a foam, the PMR spectrum of which 2H-l,4-benzodiazepin-2-one 
was consistent with the title compound. 

The procedure of Example 64 was followed whereby 
EXAMPLE 62 2-N-[2(R) > 6-diphthalylaminohexanoyl]amino-2'- 
2-N-[2(RS)-3-diphthalylaminopropanoyl]amino-2'- fluorobenzophenone (5.4 g) was deprotected and cy- 
fluorobenzophenone 6J clized with 10 ml of 95% hydrazine in 150 ml of metha- 
2-Amino-2'-fluorobenzophenone (2.10 g, 9.8 mmole) noL Workup afforded 1.35 g of product which was 
was reacted with 2,3-diphthalylaminopropionyl chlo- purified via silica gel chromatography (chloroform- 
ride (5 g, 9.8 mmole) in 100 ml of tetrahydrofuran. After methanol-ammonia, 80:30:4 v/v). 
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2Sra fa ff^SS525S5Ti t th r ine -- With ^r min ' triethylamine hydro - 

12.15; C, 66.60; H, 5.88. Found N, 12.32; C, 66.66; H, cU ° nde P recl P ltated - The « a <*°" mixture was stirred 

6.05. ' at room temperatre overnight and then partitioned be- 

EXAMPLE 66 5 methylene chloride an d saturated sodium bicar- 

, ,„ „ , bonate solution. The resulting solid was collected, 

l,3-Dihydro-5-(2 -fluorophenylVa^-Cbenzyloxycar- washed with water and dried over P 2 0 5 at 70° C In this 

bonyl)aminomethyl-2H-l,4-benzodiazepin-2-one „,„„,«, PA j 

T„„.„i.,*fc™,~r«n i f i ,., , ■ y ' 39 mg of the anal y tlca l product was obtained, 

To a solution of 50 ml of methylene chloride contain- , n m D . 31 5 °_ii 7 " Oil 

ing 260 mg (0.91 mmol) of l,3-dihydro-5-(2-fluoro- '^ Rm '' 7; _ . t . u u . , 

phen y l)-3(RS)-aminomethyl-2H-l,4-benzodiazepin- NMR(DMSO-d 6 ): Consistent with the title structure. 

2-one and 224 mg (1.83 mmol) of 4-dimethylaminopyri- MS: Molecular 10n at m/e=426. 

dine was added 0.51 ml (3.57 mmol) of benzylchlorofor- AnaL calc ' d for C25H19FN4O2.I.25 H 2 0: C, 66.88; H, 

mate. The resulting reaction mixture was allowed to 15 4 - 82 ; N, 12.48; Found: C, 66.76; H, 4.52. N, 12.25; 

stand at room temperature overnight and then was . 

diluted with methylene chloride (200 ml). The reaction EXAMPLE 69 

was then washed in succession with saturated sodium U-Dihydro-3'-(RS)-[3'-(RS)-(l,3-dihydro-5-(2'-fluoro- 

bicarbonate solution and brine, then dried (MgSCH) and phenyl)-2H-l,4-benzodiazepin-2-one)-3-yl]me- 

concentrated. The residual oil was chromatographed on 20 thylaminomethyl-5-(2'-fluorophenyl)-2H-l,4-ben- 

silica gel (chloroform-methanol-ammonia, 95:5:0.5 v/v zodiazepin-2-one 

elution) to afford 370 mg of the analytical product, m d i -j tvu j c « 

88° (soften), 90°-92° C proau«,m.p. l,3-Dihydro-5-(2'-fluorophenyl)-3(RS)-aminometh- 

TLC: Single component, Ry-0.35 (95:5:0.5, chloro- 2 5 ^-^^^P^-one (60 mg, 0.21 mmole) 

form - methanol - ammonia). was dls solved in 3 ml of isopropanol and treated with 

NMR: Consistent with title structure. triethylamine (30 1, 0.22 mmole). The resulting solu- 

A ^o 1 ;. Ca i?' d f ° r C 2+ H MFN 3 03.iH20: N, 9.96; C, tion was heated to reflux for 18 hours, cooled and con- 

68.32; H, 4.89; Found: N, 9.86; C, 68.45; H, 5.15. centrated . ^ residua , ofl was chromatographed on 

EXAMPLE 67 30 silica gel (chloroform-methanol-ammonia, 90:10:1 v/v) 

l,3-Dihydro-5-(2'-fluorophenyl)-3(RS)-(3-thiophene- t0 S ive 25 mg of the desired product as an off-white 

carbonyl)aminomethyl-2H-l,4-benzodiazepin-2-one solid, mp 155°-158° (with gas evolution). MS (FAB): 

i > 3-Dihydro-5-(2'-fluorophenyl)-3(RS)-aminometh- 5 50 (M+H), 549 (M+), 282 (base peak). 

yl-2H-l,4-benzodiazepin-2-one (140 mg, 0.49 mmole) 35 NMR (CDClj): in agreement with title compound. 

and 3-thiophenecarbonyl chloride (88 mg, 0.60 mmole) Analysis Calc'd for C 32 Hb5F2N 5 O2.0.35 CHCh- N 

temnetnr V ^1°"**** tetrahydrofuran at room n . 84; C , 65 . 70; H , 4.32. Found: N, 11.68; C, 65.53'; H,' 

temperature. To this solution was added 69 1 of tri- 4 4 g 

ethylamine. After addition was complete, stirring was 40 

continued for 15 minutes more and the reaction mixture EXAMPLE 70 

washed with 10% sodium hydroxide solution (1x20 ™-2yl) a mmomethyl-2H-4-benzod,azep.n-2.one 
ml) and then with 10% hydrochloric acid solution. 45 U-Dmydro-5-(2-fluorophenyl)-3-(RS)-aminometh- 
From this acidic solution were deposited off-white crys- yl-2H-l,4-benzodiazepin-2-one (72 mg, 0.25 mmol), 
tals, after overnight standing. The solid was washed 2,6-dichloropyrazine (45 mg, 0.30 mmol)and anhydrous 
with water and dried to give 140 mg of the analytical potassium carbonate (83 mg, 0.60 mmol) were com- 
product, mp ' 237--240' (An additional 70 mg of product 5Q bined at room temperature with 2 ml of dry dimethyl- 
was obtained as the free base after concentration of the j„ -n, • . T 
organic extracts.) The analytical product was greater ™ ^ ™" g ^ ^ ***** 
than 98% pure by HPLC. or 24 hours and 37 m § more of 2,6-dichlorpyrazine was 
MS (14 ev.): 393 (M-HC1), 266. added. After 72 hours total reaction time, the reaction 
NMR (DMSO-d 6 ) in agreement with title compound. 55 mixture was poured into water (10 ml) and extracted 
Analysis Calc'd for C21H17CIFN3O2S: N, 9.77; C, with eth yl acetate (3x20 ml). The combined organic 
58.67; H, 3.98. Found: N, 9.89; C, 58.75; H, 4.17. extracts were washed with water and brine, dried 
EXAMPLE 68 (MgSCU) and concentrated to give 70 mg of crude 
l,3-dihydro-5-(2-fluorophenyl)-3(RS)-(2-indole 60 P roduct The analytical sample was obtained by prepar- 
carbonylaminomethyl)-2H-l,4-benzodiazepin-2-one at,ve th,ck layer chromatography (chloroform - metha- 
l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-aminomethyl- nd " ammonia ' 95:5:0 - 5 ^ one elution). 
2H-l,4-benzodiazepin-2-one (80 mg, 0.282 mmole) and R/=0.25, m.p. 140° (soften), 148°-152°. 
indole-2-carbonyl chloride (53 mg, 0.30 mmol) were 65 NMR ( CD Cb) Consistent with the title structure! 
mixed in 5 ml of methylene chloride at room tempera- MS (14 ev): 395 (M*° ), 266, 254, 211. 
ture. The homogeneous reaction mixture was protected Anal, calc'd for C20H15CIFN5O.4H2O: N, 17.49- C, 
from moisture and treated with 42 1 (0.30 mmole) of 60.00; H, 3.90; Found: N, 16.59; C, 59.87; H,' 3.90. ' 
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ml of 2.5N solution) were combined in methanol (4 ml) 
and stirred at room temperature for 18 hours. The mix- 

2-N-Methyl-N-[2(RS) > 3-diphthalylaminopropanoyl- tufe was evaporated in vacuo> and the residue was dis . 

]ammo-2 -fluorobenzophenone ^ methylene chloride and chromatographed 0 n 

Following the procedure of Example 4, 2-N- silica gd (5% y/y MeOH in C H 2 C1 2 ). The product 

[2(RS),3-diphthalylaminopropanoyl]amino-2'- fractions were evaporated in vacuo and the resulting 

fluorobenzophenone (677 mg, 1.20 mmole) was con- ^ 1]ized from ethef and dried in vacuo at 60 = : 

verted to the tit e compound with sodmm hydnde (63 196M97 . 5 o (d)) . TLC: single spot (Ry^O.46, 

mg, 1.31 mmole) and methyhodide (81.5 pi, 1.31 10 a ) ■ " ? J , ; J 

mmole) in 5 ml of N,N-dimethylformamide. Work-up Pjf > 10% ( v/v > m CH * C J" fc f . t , 

afforded the crude product which was purified by silica * MR: The spectrum was consistent with the title 

gel chromatography (ethyl acetate-hexane elution, 3:2 structure and verified the presence of CH 2 C1 2 . 

v/v); the analytical sample was obtained as white HPLC: Greater than 94% pure, 

prisms by recrystallizing the chromatographed material 15 MS: A molecular ion at m/e=394. 

from ethyl acetate, mp 252°. Anal, calc'd. for C 25 H 22 N 4 O.0.13 CH 2 C1 2 : C, 74.43; 

MS (14 ev.):575 (M3° ), 453, 429, 309. H, 5.53; N, 13.82; Found: C, 74.62; H, 5.47; N, 13.62. 

NMR (CDCb): in agreement with title compound. pxampt F 75 
Analysis Calc'd for C33H 22 FN 3 06. 0.15 C 4 H 8 0 2 : N, 

7.13; C, 68.54; H, 3.94. Found: N, 7.12; C, 68.43; H, 4.26. 20 3(RS)-[3-(3-indolyl)propionylamino]-l,3-dihydro-5- 

phenyl-2H-l,4-benzodiazepin-2-one 

EXAMPLE 72 V, -„ , „ 

„, „ , „ ,,„„s . . The procedure of Example 77 was carried out using 

U ' D neth^ 3-(3-indolyl)propionic acid (0.076 g, 0.4 mmol) in place 

, 25 of BOC-L-tryptophan. The product was chromato- 

F^^^P^^ ofE ^PS 64 : 2 - i ;; n,ethyl " graphed on silica gel using a gradient of 1:1 Et- 

N-[2(RS),3-diphthal y l a m.m 0p ropanoyl]am,no-2 - 2 o/CH 2 Cl 2 containing 0 to 2% CH 2 OH. The product 
fluorobenzophenone (220 mg, 0.38 mmole) was con- 



verted to the title compound with 95% hydrazine (1 ml) 



was crystallized from acetone and dried in vacuo at 60°: 



in 40 ml of methanol. The analytical material was ob- 30 (m-P- 176 -182 ). 

tained via chromatography on silica gel (chloroform- TLC: Single spot (R/).66, silica gel plate, 10% (v/v) 

methanol-ammonia, 90:10:1 v/v). The PMR spectrum MeOH in CH 2 C1 2 ). 

(CDCI3) confirmed the structure of the product; N- NMR: The spectrum was consistent with the title 

methyl proton at 3.46 ppm. structure. 

EXAMPLE 73 ™ L <~ 99 7% pure. 

MS: A molecular ion at m/e = 422. 

3(RS)-l,3-Dihydro-(2-indolecarbonylamino)-5-phenyl- Anal calc , d for c 26 H 22 N 4 O 2 .0.5H 2 O: 

2H-l,4-benzodiazepin-2-one c ?2 37; R 5 37; N> u 99 . Found . c n 31 . H> 5 57 . 

3-(RS)-Amino-l,3-dihydro-5-phenyl-2H-l,4-ben- 40 12.98. 
zodiazepin-2-one (75 mg, 0.298 mmol), and indole-2- 

carbonyl chloride (58.8 mg, 0.327 mmol) were com- . EXAMPLE It ^ 5 u r ™ 

bined in CH 2 C1 2 (2 ml) and the pH adjusted to 9.0 with 3(RS)-(3-indol e acetylamino)-l,3-d.h y dro-5-phen y l-2H- 

triethylamine (41 pi, 0.298 mmol). After stirring 10 l,4-benzodiazepin-2-one 

min., the reaction was chromatographed on silica gel *5 3-(RS)-Amino-l,3-dihydro-5-phenyl-2H-l,4-ben- 

(180/10/1/1 of CH 2 Cl 2 /MeOH/H 2 0/HOAc). The zodiazepin-2-one (75 mg, 0.298 mmol) and indole-3- 

combined product fractions were washed with dilute acetyl chloride (57.8 mg, 0.298 mmol) were combined in 

NaHC0 3 (aq) (IX), H2O (IX) and brine (IX), dried CH 2 C1 2 (2 ml) and the pH adjusted to 9.0 with triethyl- 

over MgS0 4 , filtered and stripped to give the title com- 5Q amine (TEA) 41 u-ml, 0.298 mmol). After stirring 15 

pound as a white solid from ether: (m.p. 265°-268° ). mm . r a seC ond portion of indole-3-acetyl chloride (44 

TLC: Silica GF (10% MeOH in CH 2 C1 2 ), Rp=0.63, mgr 0 .175 mmol) and TEA (30u., 0.215 mmol) were 

single homogeneous component. added and the rea ction stirred an additional 1 5 min. The 

NMR: Consistent with title structure and verifies the com p lete( i reaction was diluted with CH 2 C1 2 , washed 

presence of 0.2 (C 2 H 5 )20. 55 ^ j^q (JX) and brine (lx)> dried Qver MgS o 4 , ft. 

HPLC: Greater than 99.2% pure. tered and stripped to dryness in vacuo. The residue was 

MS : Mol Ion=394 m/e (free : base), chromatographed on silica gel (5% MeOH in CH 2 C1 2 ) 

&^&gSSi22c$&B.** . *f -^mpoundasapinkishsolidfromEt- 

« n« 60 20:(m.p. 264°-265° ). 

' ^ TLC: Silcia GF (10% MeOH in CH 2 C1 2 ), R/=0.44, 

EXAMPLE 74 single homogeneous component. 

l,3-Dihydro-3(RS)-[2-(3-indolyl)ethyl]amino-5-phenyl- NMR: Consistent with title structure. 

2H-l,4-benzodiazepin-2-one 6J HPLC: Greater than 93.1% pure. 

3-(RS)-Chloro-l,3,-dihydro-5-phenyl-2H-l,4-ben- M.S.: molecular ion at m/e=408. 

zodiazepine-2-one (68 mg, 0.25 mmol), 3-(2-aminoethyl- Anal, calc'd for C 2 5H 2 oN 4 0 2 C, 73.51; H, 4.94; N, 

)indole (40 mg, 0.25 mmol), and sodium hydroxide (0.1 13.72; Found: C, 73.54; H, 4.94; N, 13.32. 
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EXAMPLE 77 C > 66 - 03 : H > 4 - 76 ; N . H.20; Found: C, 65.93; H, 4.56; 

3(RS)-(Boc-L-tryptophanyl)amino-l,3-dihydro-5-phe- N ' H ' 22 ' 

nyl-2H-l,4-benzodiazepin-2-one EXAMPLE 79 

3-(RS)-Amino-l,3-dihydro-5-phenyl-2H-l,4-ben- 5 l,3-Dihydro-3(RS)-(2-indolecarbonylamino)-l-methyl- 
zodiazepin-2-one (0. 1 g, 0.4 mmol), BOC-L-tryptophan 5-phenyl-2H-l,4-benzodiazepin-2-one (A) and 

(0.12 g, 0.4 mmol), and DCC (0.4 ml of a 1 M solution U-dihydro-l-methyl-3(RS)-[2-(l-methylindole)car- 

in CH 2 C1 2 , 0.4 mmol) were combined in 2 ml of THF to bonylamino]-5-phenyl-2H- 1 ,4-benzodiazepin-2-one (B) 
which were added 2 ml of DMF and 2 ml of CH 2 C1 2 . 10 The procedure of Example 4 was carried out using 

The mixture was treated with triethylamine (0.11 ml), l,3-dihydro-3(RS)-(2-indolecarbonylamino)-5-phenyl- 

stoppered, and stirred at room temperature for four 2H-l,4-benzodiazepin-2-one (0.87 g, 2.2 mmol) in place 

^ T XtUre WaS tleated With dtric add SoIution of 1.3-dihydro-5-(2-fluorophenyl)-3(R)-(3.-indolyl)- 

(10%, 3 ml) and CH 2 C1 2 (5 ml), shaken and separated. methyl-2H-l,4-benzodiazepin-2-one. Chromatography 

The aqueous phase was extracted with CH 2 C1 2 (2 X 5 15 using 7(v/v) diethyl ether in CH 2 C1 2 and evaporation of 

ml). The combined organic layers were washed with the product fractions in vacuo gave A and B which 

citric acid (10%, 2x 5 ml) sodium bicarbonate (10%, were each crystallized from ether and dried in vacuo at 

2X5 ml), and H 2 0 (10 ml), dried over sodium sulfate, 80°. 

filtered, and evaporated to dryness in vacuo. The resi- 20 Compound A: (m.p. 268°-270° (d)) 

n e r^^ hr Tt 0graPh u ed 0n SUiCa §el 0:1 (V/V) Et " TLC: A sin S Ie s P ot ( R /= 0 - 43 ' silic * gel plate, 10% 

2<JL-rl2U 2 ) and the combined product fractions evapo- ( v /v) Et 2 0 n CH 2 CH2C1 2 ) 

rated to dryness in vacuo. The residue was triturated NMR: Spectrum was consistent with the title struc- 

with pe mteum ether and the sohd dried in vacuo at 70° ture and verifled the presence of £t2 Q ^ 
'■^f-J 1 !.- 171 ( t» 25 HPLC: 99% pure. 

Jv) CHSinCH c/T 056 ' SiUCa Pkte ' 10% MS: A m ° leCU,ar i0n at m/e=408 - 

NMR -S ? 2 2) ' ■, , Anal, calc'd for C25H20N .0.15 CH 2 C1 2 . 0.1 C 4 H 10 O : 

NMR: The spectrum was consistent with the title C 71 60- H 5 01- M n m- f™„h. n n\ na u <: n < 
structure and verified the presence of two diastereo- 30 N ,13 01 ' 
m utr ^ ^ , Compound B: (m.p. 202.5°-203° ). 

Z SfmT^:^ 0 7 e ; 36 ? and 63J% >' TLC: A single spot (R^0.67, sica gel plate, 10% 

M5> (FAB): a molecular ion at m/e = 537. (v/v) Et 2 0 in CH 2 Cb) 

Anal, calc'd for C3.H3.N5O4 C, 69.25; H, 5.81; N, NMR: Spectrum was consistent with the title struc- 

' ture. 
Found: C, 69.48; H, 6.18; N, 12.96. HpLC: Greater than gg J% pw 

EXAMPLE 78 MS: A molecular ion at m/e=422. 

l-Carboxymethyl-l,3-dihydro-3(RS)-(2-indolearbonyl- Anal, calc'd for C 2 6H2 2 N40 2 : 

amino)-5-phenyl-2H-l,4-benzodiazepin-2-one 40 c, 73.91; H, 5.25; N, 13.26; Found: C, 74.05; H, 5.20; 
The procedure of Example 4 was carried out using N » 13 - 51 - 
l,3-dihydro-3(RS)-(2-indolecarbonylamino)-5-Phenyl- fvampt r sn 

2H-l,4-benzodiazepin-2-one (0.87 g, 2.2 mmol) in place " 
of l,3-dihvdro-5-(2-fluorophenyl)-3(R)-(3'-indoIyl)- 45 1 . 3 -Dihydro-l-methyl-3(RS)-(4-chlorophenylcar- 
methyl-2H-l,4-benzodiazepin-2-one and ethyl brom- bonyl)-amino-5-(2-fluoroohenyl)-2H-l,4-ben- 
oacetate (0.38 g, 2.25 mmole) in place of methyl iodide. zodiazeoin-2-one 
The chromatographed product (7% ether in CH 2 C1 2 ) To a suspension of sodium hydride (50%) (84 mg, 
(0.073 g, 0.15 mmol) and sodium hydroxide (0.2 ml, IN, J - 82 mmole) in 4 ml of dry dimethylformamide at 0° C. 
0.2 mmol) were stirred together in CH3OH (1 ml) at 50 was added, under nitrogen, l,3-dihydro-3(RS)-(4- 
room temperature for 18 hours. The mixture was con- chlorophenylcarbonyl)amino-5-(2-fluorophenyl)-2H- 
centrated in vacuo, diluted to 3 ml with H 2 , made acidic l,4-benzodiazepin-2-one (648 mg, 1.59 mmole). The 
with IN HC1, and extracted with CH 2 C1 2 (3x5 ml). resulting reaction miture became homogeneous over a 
The combined organic layers were treated with metha- 55 one-hour period, was stirred one hour more at 0° C. and 
nol (1 ml) to dissolve precipitated solid, dried over Na then treated with iodomethane (108 jx\, 1.74 mmole). 
filtered, and evaporated to dryness in vacuo. The resi- The reaction mixture was warmed to room temperature 
due was crystallized from ether (4 ml) and the solid and after one hour was quenched with brine. The aque- 
dried in vacuo at 80°: (m.p. 275°-278° (d) ( | )). ous mixture was extracted with ethyl acetate and the 

TLC: A single spot (R^=0.21, silica gel plate, 60 combined organic extracts were washed with brine 
180:10:1:1 (v/v/v/v) CH 2 Cl 2 :MeOH:HOAc: H 2 0). Rotoevaporation of the dried extracts (MgS0 4 ) gave a 

NMR: Spectrum was consistent with the title struc- semi-solid which was chromatographed on silica gel 
ture and verified with presence of Et 2 and CH2CI2. (chloroform-methanol-ammonia 95:5:0.5 v/v elution) to 

HPLC: Greater than 98.5% pure. fi5 give 130 mg of recovered starting material and 360 mg 

MS: A molecular ion at m/e=452. of the analytical sample R/=0.78, m.p. 171.5°-172° C 

Anal, calc'd for C 2S H 20 N4O4. 0.3 CH 2 C1 2 .0.3 NMR (CDCI3): consistent with the title structure MS 
C4Hl0 ° : (14 ev): 421 (M+) 282, 266, 255,241. 
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Analysis calc'd for C23H17CIFN3O2: Calc'd: N, 9.96; residue was treated with Et 2 0 and evaporated five 

C, 65.48; H, 4.06. Found: N, 10.08; C, 65.79; H, 4.08. times to give the title compound as a mixture of diaste- 

FXAMPT F 81 reomers (m.p. 143°-153° C). 

« TLC: silica gel (90/10/1/1 CH 2 Cl 2 /MeOH/- 

l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(2-indolecarbo- 5 . R Q 5g 

nyl-amino>l-methyl-2H.lAbenzodiazepin.2-one (A) NMR : extent with structure HPLC: 97.5% pure 

l,3-Dihydro-5-(2-fluorophenyl)-l-methyl-3(RS)-[2'-(l- (two diastereomers, 1:1) 

methylindole)carbonylamino]-2H-l,4-benzodiazepin- M.S.: A molecular ion at m/e = 498. 

2-one (B) 10 Anal. Calc'd for C229H30N4O4: Calcd: C, 69.86; H, 

The procedure of Example 4 was carried out using 6.07; N, 11.24. Found: C, 69.58; H, 6.12; N, 11.22. 

l,3-dihydro-5-(2-fluorophenyl)-3(RS)-(2-indolecar- EXAMPLE 83 

bonylam^^H^^-benzodia.epin-J-one <P*1 & 2 2 3 (RS) . (2(s) . tert . Butoxycarbonylamino . 3 . phenvlpro . 

™ m °l 7 . m P f 6 ° f , .S-dthydro-S^-fluoro-phenyl)- 15 ^ ^ 0>li3 ^ y 5 ro . lHIiethyl . 5 . phciiyl . 2 H.i 1 4. 

3(R)(3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one. v benzodi-azepin-2-one 

Chromatography using 10% (v/v) diethyl ether in 

CH2CI2 and evaporation of the product fractions in 3(RS)-(2(S)-tert-Butoxycarbonylamino-3-phenyl- 

vacuo gave A and B which were each crystallized from Propanoylamino)-l,3-dihydro-5-phenyl-2H-l,4-ben- 

Et 2 0/CH 2 Cl2 (2/1, v/v) and dried in vacuo at 40° C. 20 zodiazepin-2-one (2.5 gm, 5.01 mmol) was dissolved in 

Compound A: (m.p. 282°-283.5° ). . DMF (20 ml) cooled to 0° C, treated with a 50% oil 

TLC: A single spot (R/=0.53, silica gel plate, 10% dispersion of sodium hydride (241 mg, 5.01 mmol) and 

(v/v) Et 2 0 in CH2CI2). stirred 30 minutes. The resulting orange solution was 

NMR: The spectrum was consistent with the title 2J treated with methyl iodide (711 mg, 5.01 mmol) and 

structure and verified the presence of ether (imole) and stirred 1 hour at 25° C. The DMF was removed in 

CH2CI2 (3/4 mole). vacuo, and the resulting residue treated with dilute 

HPLC: Greater than 97% pure. Na2CC>3 (aqueous) and extracted with EtOAc (3x). The 

MS: A molecular ion at m/e=426. organic extracts were combined, washed with H 2 0 

Anal, calc'd for C 2 5Hi 9 FN4O 2 .0.5. C4H0.0.0.75 30 (l x ), dried over MgS0 4 , filtered and evaporated to 

CH 2 C1 2 : dryness in vacuo to give a yellow oil (3.57 gm). Flash 

C, 63.22; H, 4.88; N, 10.63; Found: C, 63.41; H, 4.66; chromatography on silica gel (15% EtOAc in CH 2 C1 2 ) 

N, 10.59. gave the title compound as a white foam (1.8 gm) from 

Compound B: (m.P. 178°-181° ) ether; ( lir _ 2{r c) (soften)) . 

TLC: A single spot (R/=0.76, silica gel plate, 10% i3 JLC . siUca GF (180/10/1/1 of 

(v/v) Et 2 0 in CH2CI2). CH 2 Cl2/MeOH/H20/HoAc R/=0.48, clean, homoge- 

NMR: The spectrum was consistent with the title neous component 

structure. NMR: Consistent with structure 

S;?*SI P !! M 40 HPLC: 98 - 5% p ure < as a 1/1 mixture of diastereo - 

mers) 

M.S.: Molecular ion at m/e=512. 
Anal, calc'd for C30H32N4O4: 

45 C, 70.29; H, 6.29; N, 10.93; Found: C, 69.99; H, 6.32; 

EXAMPLE 82 n, 10.8I. 

3(RS)-(2(S)-tert-Butoxycarbonylamino-3-phenylpro- EXAMPLE 84 
panoyl-amino)-l,3-dihydro-5-phenyl-2H-l,4-ben- 

zodiazepin-2-one ( R and 

mm k ■ 1 1 j't- j « 1. 1 -.xj . a u 50 S)-(2(S)-Amino-3-phenylpropanoylamino)-l,3-dihydro- 

3-(RS)-Am,no-l,3-dihydro-5-phenyl-2H-l,4-ben- i. m ethYl-5-phenyl-2H.i;4-benzodiazepin-2-one 

zodiazepin-2-one (1.3 g, 5.17 mmole), Boc-L-Phenylala- . 

nine (1.37 g, 5.17 mmole), HBT (0.70 g, 5.17 mmole), 3(RS)-(2(S)-tert-Butoxycarbonylamino-3-phenyl- 

and EDC (0.99 g, 5.17 mmole) were combined in DMF propanoylamino)-l,3-dihydro-l-methyl-5-phenyl-2H- 

(30 ml) and stirred at room temperature. The pH of the 55 l,4-benzodiazepin-2-one (1.8 gm, 3.51 mmol) was dis- 

mixture was adjusted to 9.5 with triethylamine. After solved in EtOAc (25 ml), cooled to 0° C, and the solu- 

1/2 hour, the DMF was removed in vacuo and the tion saturated with HC1 (g) over a 10 minute period, 

residue treated with 10% citric acid (10 ml), neutralized After stirring an additional 10 minutes the solvent was 

with Nacos and extracted with CH 2 C1 2 (3 X 15 ml). The removed in vacuo. The solid residue was dissolved in 

combined organic layers were washed with water, 60 H20, basified with saturated Na 2 C0 3 (aq.) and extracted 

dried over Na 2 C0 3 filtered, and evaporated to dryness with EtOAc (3x). The organic layers were combined, 

in vacuo. The residue was chromatographed on silica washed with brine, dried over Na 2 S04, filtered and 

gel (90/3/0.3/0.3 CH 2 Cl 2 /MeOH/H 2 /HOAc) and the stripped to dryness in vacuo to give a grey foam (1.46 

combined product fractions evaporated to dryness in 65 gm). Flash chromatography on silica gel (90/10/1/1 of 

vacuo. The residue was dissolved in CH 2 C1 2 (10 ml), CH2CI2/ MeOH/H20/HO Ac) separated the 1/1 pair of 

washed with saturated Na 2 C03 solution (2 ml), dried diastereo-mers into a clean upper (R/7=0.36) and clean 

over Na 2 S04, filtered and evaporated to dryness. The lower (Rf=0 24) component. Each component was 



M.S.: A molecular ion at m/e=440. 
Anal, calc'd for C26H 2 iFN 2 O 2 0.75 H 2 0: 
C, 68.78; H, 4.99; N, 12.34; Found: C, 68.76; H, 4.73; 
N, 12.38. 
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evaporated to dryness in vacuo, dissolved in CH2CI2, 
washed with saturated Na 2 C0 2 (aq.) (lx), brine (lx), 
dried over Na 2 S0 4 and filtered. The individual filtrates 
were concentrated to dryness to give the separated 
diastereomers as white foams (upper component, 605 
mg; lower component, 570 mg). 

A: Upper Component(3(S)isomer): (m.p. 92°-108° C. 
(shrink and soften)) TLC: Silica gel (90/10/1/1 of 
CH2CI2/I MeOH/H 2 /HoAc) R/^0.36, single, ho- 
mogeneous component 

NMR: Consistent with structure. 

HPLC: Greater than 98.8% single component (100% 
diastereomerically pure). 

M.S.: Molecular ion at m/e=412 

Anal, calc'd for C35H24N4O2: 

C, 72.79; H, 5.87; N, 13.58; Found: C, 72.79; H, 5.96; 
N, 13.31. 
(shrink and soften)) 

B: Lower Component (3)(R)isomer): (m.p. 97°-108° 

TLC: silica gel (90/10/1/1 of CH 2 Cl 2 /MeOH/H 2 0/- 
HoAc) 

R/=0.24, single, homogeneous component 
NMR: Consistent with structure. 
HPLC: Greater than 99.2% single component (con- 
taining less than 0.8% of upper component) 
M.S.: Molecular ion at m/e=412 
Anal, calc'd for C 23 H 2 4N 4 0 2 : 

C, 72.79; H, 5.87; N, 13.58; Found: C, 72.44; H, 5.85; 
N, 13.48. 

EXAMPLE 85 
3(R)- and 

3(S)-Amino-l,3-dihydro-l-methyl-5-phenyl-2H-l,4- 
benzodiazepin-2-one 

A: 3(S)-(2(S)-amino-3-phenylpropanoylamino)-l,3- 
dihydro-l-methyl-5-phenyl-2H-l,4-benzodiazepin- 
2-one, (Example 84, upper component), (1.15 g, 2.79 
mmole) was combined with phenylisothiocyanate (395 
mg, 2.93 mmole) in CH 2 C1 2 (20 ml) and the mixture 
concentrated on a steam bath. The resulting oil was 45 
twice diluted with CH 2 C1 2 (20 ml) and both times re- 
concentrated on the steam bath: The oil was evaporated 
in vacuo to a foam which was treated with TFA (15 ml) 
and warmed for 18 minutes in an oil bath thermostatted 
at 52°. The TFA was removed in vacuo. The residue 50 
was treated twice with CH 2 C1 2 and with Et 2 0, evapo- 
rated in vacuo after each treatment, and the resulting oil 
chromatographed on silica gel (90/10/1/1 of 
CH 2 Cl2/MeOH/H2/HoAc) The product fractions 55 
were evaporated in vacuo, and the residue was dis- 
solved in CH 2 C1 2 , washed with a small volume of 5% 
NaOH, dried over Na 2 S0 4 , filtered, and evaporated to 
give the levorotatory (3(S)) isomer of the title structure. 

TLC: Silica gel (90/10/1/1 CH 2 Cl 2 /MeOH/H 2 . «> 2H-V 
/HoAc) Ry=0.31 NMR: Consistent with structure, 
verifies presence of 

0.15 mole of EtOAc 

HPLC: Greater than 97.6% pure 

M.S.: Molecular ion at m/e=265 [a]^=-236° 
(0.0033 g/ml, C4H10O: 

Anal, calc'd for Ci 6 Hi5N 3 O.0.15 C4H10O: 
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C, 71.43; H, 6.07; N, 15.06; 
Found: C, 71.44; H, 5.95; N, 15.11. 
B: 3(R)-(2(S)-amino-3-phenylpropanoylamino)-l,3- 
dihydro- l-methyl-5-phenyl-2H- 1 ,4-benzodiazepin- 

2- one (Example 84, lower component) was converted 
by the same procedure to the dextrorotatory (3(R) en- 
antiomer of the title compound. 

TLC: Silica gel (90/10/1/1 
CH 2 Cl 2 /MeOH/H 2 0/HoAC) 
R/=0.31 

NMR: Consistent with structure, verifies presence of 
0.15 mole of EtOAc 
HPLC: Greater than 96.7% pure 
M.S.: Molecular ion at m/e = 265 [a D 25 = +227° 
(0.0033 g/ml, CH 2 C1 2 ) 

Anal, calc'd for C16H15N3O.I5 H 2 C 4 HioO: 
C, 71.43; H, 6.07; N, 15.06; Found: C, 71.14; H, 5.99; 
20 N, 14.90. 

EXAMPLE 86 
(R) and 

3(S)-Amino-l,3-dihydro-5-(2-fluorophenyl)-l-methyl- 
2H-l,4-benzodiazepin-2-one 
The procedure of Example 82 was carried out using 

3- (RS)-amino-l,3-dihydro-5-(2-fluorophenyl)-2H-l,4- 
benzodiazepin-2-one in place of 3-(RS)-amino-l,3-dihy- 
dro-5-phenyl-2H-l,4-benzodiazepin-2-one. The product 

30 was methylated using the procedure of Example 3 and 
the resulting methyl derivative was deprotected and 
separated using the procedure of Example 84. The sepa- 
rated isomers were each treated with Phenyl isothiocy- 
35 anate followed by TFA according to the method of 
Example 85 giving the 3(R) and 3(S) isomers of the title 
compound. 
3(S) isomer: 

H TLC Silica gel (90/10/1/1 CH 2 Cl 2 /MeOH/H 2 0/- 
40 HoAc), 

R/=0.37 

NMR: Consistent with structure 
HPLC: 95% pure 
45 M.S.: Molecular ion at m/e=283 [azj 25 =-b 8.3° 
(0.0025 g/ml, CH2/CI2) 
3(R) isomer: 

TLC: Silica gel (90/10/1/1 CH 2 Cl 2 /MeOH/H 2 0/- 
HoAc), 
R/=0.37 

NMR: Consistent with structure 
M.S.: Molecular ion at m/e = 283 [a] D 25 + ll 4° 
(0.0028 g/ml, CH 2 C1 2 ) 



EXAMPLE 87 

3(S)-(-)-l,3-Dihydro-3-(2-indolecarbonylamino)-l- 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 
3(S)-( - )-3-Amino- 1 ,3-dihydro- l-methyl-5-phenyl- 

liazepin-2-one (595 mg, 2.24 mmole) was 
dissolved in CH 2 C1 2 (15 ml) and treated with 2- 
indolecarbonyl chloride (403 mg, 2.24 mmole) followed 
by triethylamine (227 mg, 2.24 mmole). The mixture 
was stirred at room temperature for 30 minutes and 
concentrated in vacuo. The residue was chromato- 
graphed on silica gel (5% Et 2 0/CH 2 C1 2 ) and the com- 
bined product fractions evaporated to dryness in vacuo. 
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Three times, Et20 (15 ml) was added and evaporated in M.S.: Molecular ion at m/e=421 

vacuo to give the title compound: (m.p. 168°-185°). [a]ij 25 =-12.8° (0.0031 g/ml, CH 2 C1 2 ) 

TLC: Silica gel (6% Et20/CH 2 C1 2 ), R/=0.23 ca i c - d f or C23H17CIFN3O2: C, 65.48; H, 4.06; 

NMR: Consistent with structure 5 N> 9 96 . Foun( i : c, 65.48; H, 4.17; N, 9.93. 

HPLC: Greater than 99% pure 

M.S.: Molecular ion at m/e=408 EXAMPLE 91 

[a]i? 25 = - 103" (0.0078 g/ml, CH 2 C1 2 ) 3(S)-(+)-l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- 

Anal. calc'd for C 25 H 2 oN 4 0 2 : C, 73.51; H, 4.94; N, fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one 

13.72; Found: C, 73.38; H, 4.80; N, 13.66. 10 ^ procedure of Example 9Q wag carried ^ usmg 

EXAMPLE 88 3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- 

3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2-indole- methyl-2H-l,4-benzodiazepin-2-one in place of its 

carbonylamino)- 1 -methy 1-2H- 1 ,4-benzodiazepin-2-one 3(R)-( + )-isomer. The title compound was obtained as a 

The procedure of Example 87 was carried out using 15 foam; (m.p. 113°- 128°). 

3(S)-(-)-3-amino4,3-dihydro-5-(2-fluorophenyl)-l- TLC: Silica gel (10% Et 2 0/CH 2 C1 2 ) Ry=0.43 

methyl-2H-l,4-benzodiazepin-2-one in place of 3(S)- NMR: Consistent with structure. 

(-)-3-amino-l,3-dihydro-l-methyl-5-phenyl-2H-l,4- HPLC: Greater than 99.6% pure M.S. Molecular ion 

benzodiazepin-2-one. The title compound was obtained 20 at m/e=421 

as a foam: (m.p. 162°-187°). [a] D ls = + 13.2° (0.0032 g/ml, CH 2 C1 2 ). 

TLC: Silica gel (10% Et 2 0/CH 2 C1 2 ) R/=0.30 AnaL calc>d for c 23 H 17 C1FN 3 02 C, 65.48; H, 4.06; N, 

NMR: Consistent with structure, verifies presence of g gfr Found . c 65 43 . H 4 09- N 9 81 

0.2Et 2 O 

HPLC: Greater than 99.6% pure 25 EXAMPLE 92 

M.S.: Molecular ion at m/e=426 3(S)-(-)4,3-DihydroO-(4-bromobenzoylamino)-l- 

[a]z> 23 = + 5.57° (0.003 1 g/ml, CH 2 C1 2 ) methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 

Anal, calc'd for C 2 5H 1 9FN40 2 .0.2C 4 HioO: C, 70.22; A tu„A m 1 m -t,„i < 

H, 4.80; N, 12.70; Found: C, 70.13; H, 4.75; N, 12.61. 30 3(SH-)-3-Ammo-l S-dmydra-l-methyl-S-phenyl- 

3U 2H-l,4-benzodiazepin-2-one (35 mg, 0.132 mmole) was 

EXAMPLE 89 dissolved in CH 2 C1 2 (1 ml) and treated with 4- 

3(R)-(— )-l,3-Dihydro-5-(2-fluorophenyl)-3-(2-indole- bromobenzoylchloride (29 mg, 0.132 mmole) followed 

carbonylamino)-l-methyl-2H-l,4-benzodiazepin-2-one by triethylamine (13.3 mg, 10.132 mmole). The mixture 

The procedure of Example 88 was carried out using 35 wa s stirred at room temperature for 30 minutes and 

3(R)-(4-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- concentrated in vacuo. The residue was chromato- 

methyl-2H-l,4-benzodiazepin-2-one in place of its 3(S)- graphed on silica gel (3% Et 2 0/CH 2 C1 2 ) and the com- 

(-) isomer. The title compound was obtained as a foam; bined product fractions evaporated to dryness in vacuo. 

(m.p. 162°-187°) ^ Ether was added and removed in vacuo three times, 

TLC: Silica gel (10% Et 2 0/CH 2 C1 2 ) R^0.30 ^ ^ ^ compound as „ foam; (m . p . 120 °-133°). 

NMR: Consistent with structure, verifies presence of TLC; smca ge , g% Et20/CH2 ci 2 ), R^=0.36 

0 'HPLC: Greater than 99.6% pure ™* Consistent with structure 

M.S.: Molecular ion at m/e=426 45 HPLC: Greater than 991% ?™ 

[a]z,25=_5.65° (0.0023 g/ml, CH 2 C1 2 ) M - S ' : Molecular ion at m/e 447 

Anal, calc'd for C 2 5Hi9FN4O 2 .0.1C4Hi 0 O: C, 70.31; Wfl 2 ^ -72.4° (0.0027 g/ml, CH 2 C1 2 ). 

H, 4.65; N, 12.92; Found: C, 70.16; H, 4.64; N, 12.86. Anal, calc'd for C 2 3Hi 8 BrN 3 0 2 : C, 61.62; H, 4.05; N, 

9.37; Found: C, 61.94; H, 4.07; N, 9.20. 

EXAMPLE 90 50 

3(R)-(-)-l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- EXAMPLE 93 

fluoropheny 1)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one 3(R)-( + )- 1 ,3-Dihydro-3-(4-bromobenzoylamino)- 1 - 

3(R)-(+)-3-Amino-l,3-dihydro-5-(2-fluorophenyl)-l- methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 

methyl-2H-l,4-benzodiazepin-2-one (350 mg, 1.24 55 The procedure of Example 92 was carried out using 

mmole) was dissolved in CH 2 C1 2 (4 ml) and treated with 3(R)-(+)-3-amino-l,3-dihydro-l-methyl-5-phenyl- 2H- 

4-chlorobenzoyl chloride (217 mg, 1.24 mmole) fol- i, 4 -benzodiazepin-2-one in place of its 3(S)-(-) isomer, 

lowed by triethylamine (125 mg, 1.24 mmole). The The ^ c ound was obtained as a foam . (m . p . 

mixture was stirred at room temperature for 30 minutes 120°-1 33°) 

and concentrated in vacuo. The residue was chromato- 60 o/rw rn r/i ™ 

graphed on silica gel (4% Et 2 0/CH 2 C1 2 ) and the com- JLC: Sihca gel (7% Et 2 0/CH 2 C1 2 ); R/).36 

bined product fractions evaporated to dryness in vacuo. Consistent with structure 

Ether was added and removed in vacuo three times, HPLC: Greater than 99 - 2% P ure 

giving the title compound as a foam; (m.P. 113°-128°). 55 M S - Molecular ion at m/e447 

TLC: Silica gel (10% Et 2 0/CH 2 C1 2 ) R/=0.43 [a]/) 2 ^ +75.1" (0.0022 g/ml, CH 2 C1 2 ). 

NMR: Consistent with structure Anal, calc'd for C 23 Hi 8 BrN 3 0 2 : C, 61.62; H, 4.05; N, 

HPLC: Greater than 99.6% pure 9.37; Found: C, 62.00; H, 4.12; N, 9.27. 
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EXAMPLE 94 
3(R)-(+)-l,3-Dihydro-3-(2-indolecarbonylamino)-l- 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 
The procedure of Example 87 was carried out using 
3 (R)-( + )-3-amino- 1 ,3-dihydro- l-methyl-5-phenyl-2H- 
l,4-benzodiazepin-2-one in place of its 3(S)-(-) isomer. 
The title compound was obtained as a foam; (m.p. 
168°-185°). 

TLC: Silica gel (6% EtO/CH 2 Cl 2 ); Ry=0.23 

NMR: Consistent with structure 

HPLC: Greater than 99.2% pure 

M.S.: Molecular ion at m/e=408 

[a]z,25 == + 1 o 0 » (0.0052 g/ml, CH 2 C1 2 ). 

Anal, calc'd for C 25 H 20 N 4 O 2 : C, 73.51; H, 4.94; N, 
13.72; Found: C, 73.16; H, 4.88; N, 13.53. 

Effective daily dosages of compounds such as those 
of Examples 79, 83, 84, 87 and 88 can range to < 
0.01 mgAg. 
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Anal, calc'd for C 2 iHi 6 N 2 OS: C, 73.23; H, 4.68; N, 
8.13; Found: C, 73.37; H, 4.78; N, 7.79. 
E-isomer: (m.p. 194°-196° C). 
TLC: Silica GF (4% Et 2 0 in CH 2 C1 2 ), R^=0.28 sin- 
gle homogeneous component. 
PMR: Consistent with the title structure. 
HPLC: Greater than 99.9% pure. 
M.S.: Mol. ion=344 m/e. 

Anal, calc'd for C 2 iHi 6 N 2 OS: C, 73.23; H, 4.68; N, 
8.13; Found: C, 73.12; H, 4.83; N, 7.73. 

EXAMPLE 96 

3(RS)-(BOC-D-tryptophanyl)amino-l,3-dihydro-5-phe- 
nyl-2H- l,4-benzodiazepin-2-one 
The procedure of Example 77 was carried out using 
BOC-D-tryptophan in place of BOC-L-tryptophan. 
The chromatographed product was crystallizd from 
low as 20 Et 2 0 and dried in vacuo at 80°: (m.P. 171°-174° (c)). 

TLC: A single spot (K/=0.56, silica gel plate, 10% 
(v/v) CH 3 OH in CH 2 C1 2 ). 

NMR: The spectrum was consistent with the title 
structure and verified the presence of two diastereo- 

HPLC: Greater than 98.4% pure (68.9% and 29.5%). 
Anal, calc'd for C31H31N5O4: C, 69.25; H, 5.81; N, 
13.03; Found: C, 69.24; H, 6.03; N, 13.04. 



EXAMPLE 97 

3(RS)-[4-(3-Indole)butyrylamino]-l,3-dihydro-5-phe- 

ny 1-2H- 1 ,4-benzodiazepin-2-one 
The procedure of Example 77 was carried out using 



EXAMPLE 95 
Z- 1 ,3-Dihydro- l-methyl-5-phenyl-3-(3-thienylme- 

thylene)-2H- 1 ,4-benzodiazepin-2-one and 
E-l,3-Dihydro-l-methyl-5-phenyl-3-(3-thienylme- 

thylene)-2H-l,4-benzodiazepin-2-one 
To a cooled (-60° C.) solution of diisopropylamine 
(0.84 ml, 6.0 mmol) in THF (10.2 ml) was added 1.5M 
butyllithium in hexane (4.0 ml, 6.0 mmol). The solution 
was stirred 10 min. at -60° C. and then warmed to 25° 
C. The light yellow solution was recooled to -60° C. 
and treated with solid l,3-dihydro-l-methyl-5-phenyl- 

2H-l,4-benzodiazepin-2-one (75 mg, 3.0 mmol) portion- 35 4-(3-indolyl)butyric acid (0.082 g, 0.4 mmol) in pli 
wise (5 X 15 mg). The reaction was permitted to warm BOC-L-tyrptophan. The product was chromato- 
to 0 C. and then recooled to -60° C. A solution of graphed as in Example 75, crystallized from a mixture 
thiophene-S-carboxaldehyde (336 mg, 3.0 mmol) in of acetone (1 ml) and ether (3 ml), and dried in vacuo at 
THF (6 ml) was added to the deep red anion solution, 80°: (m.p., 258°-259°). 

the cooling bath was removed, and the reaction allowed NMR: The spectrum was consistent with the title 
to warm to 25° C. The reaction was quenched with 
brine and extracted with ether (3X). The combined 
extracts were washed with H 2 0 (IX), dried over 
MgS04, filtered, and stripped to dryness in vacuo. The 45 
crude red oil was chromatographed on silica gel (10% 
Et 2 0 in CH2CI2) to give the intermediate alcohol as a 
buff-colored solid: 210 mg, m.p. 188°-9° C. 

TLC: silica GF (10% Et 2 0 in CH 2 C1 2 single homoge- 
neous component. A portion of this product (171 mg, 
0.472 mmol) was refluxed in a mixture of trifluoroacetic 
acid (3 ml) and trifluoroacetic anhydride (1 ml) for 12 
hrs. The solvent was removed in vacuo and the residue 



structure. 

HPLC: 98.9% pure. 
MS: A molecular ion at m/e=436. 
Anal, calc'd for C 27 H 24 N 4 0 2 : C, 74.29; H, 5.54; N, 
12.84; Found: C, 74.39; H, 5.65; N, 12.93. 

EXAMPLE 98 

l,3-Dihydro-3(RS)-(benzyloxycarbonyl)aminomethyl- 
1 5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepine 

To a magnetically stirred solution of 1,3-dihydro- 
3(RS)-benzyloxycarbonyl)aminomethyl-5-(2-fluoro- 
phenyl)-2H-l,4-benzodiazepin-2-thione (1.85 g, 4.3 



was treated with H 2 0, basified with 10% NaOH (aq) 55 mmol) in 150 ml of ethanol were added, 



and extracted with ether (3X). The combined extracts 
were washed with H 2 0 (IX), dried over MgS0 4 , fil- 
tered and stripped to dryness in vacuo to give a crude 
oil. Chromatography on silica gel (2% Et 2 0 in CH 2 C1 2 ) 
provided the title compounds which were obtained as 
light yellow solids from ether. 

Z-isomer: (m.p. 196°-197° C). 

TLC: Silica GF (4% Et 2 0 in CH 2 C1 2 ), Ry=0.37, 
single homogeneous component. 

PMR: Consistent with the title structure. 

HPLC: Greater than 99.8% pure. 

M.S.: Mol. ion=344 m/e. 



perature, three portions of freshly prepared Raney 
nickel (slurried in ethanol, approximately 4°-5 g). The 
resulting reaction mixture was stirred vigorously over- 
night and treated with an additional equal portion of 
60 Raney nickel. After 50 hours of total reaction time, the 
suspension was filtered carefully; the residual Raney 
nickel was washed copiously with ethanol. Concentra- 
tion of the filtrate under reduced pressure gave 880 mg 
65 of product, essentially homogeneous by TLC (ethyl 
acetate-hexane 1:1 v/v). The analytical sample was 
via silica gel chromatography (chloroform- 
96:4) as a foam. 
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TLC, HPLC greater than 97% pure. with l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 

NMR (CDCI3): Consistent with the title structure. hydrochloride (169 mg, 0.88 mmol). The pH of the 

MS (14 ev): 403 (M+), 295, 253, 239, 219. resulting reaction mixture was adjusted to 8.5 with 

Anal, calc'd for C24H22FN3O2. 0.03 CHCI3: N, 10.32; triethylamine and the reaction was stirred at room tem- 

C, 70.90, H, 5.45; Found: N, 10.16; C, 70.89; H, 5.60. perat ure overnight. The solvent was removed under 

EXAMPLE 99 reduced pressure and the residue was dissolved in ethyl 

l,3-Dihydro-3(RS)-[3'-(thiophene)carbonyl]amino- acetate C 60 ™ 1 )- The ° r S anic P hase wa * then ™ s ^ d » 

methyl-5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepine succession with sodium bicarbonate solution (3x50 ml) 

l > 3-Dih y dro-3(RS)-aminomethyl-5-(2-fluorophenyl)- '° ■*» brine. The dried (MgS0 4 ) extracts were conccn- 

2H-l,4-benzodiazepine hydrobromide (300 mg, 0.59 ^ d t0 8> ve 200 m S of crude Product as a mixture of 

mmol) and 3-thiophenecarboxylic acid chloride (150 diastereomers. Preparative thick layer chromatography 

mg, 1.02 mmol) were combined in 50 ml of methylene (chloroform - ethanol - ammonia elution, 90:10:1 v/v) 

chloride. The reaction mixture was immersed in an ice 15 afforded the less polar, faster moving component as a 

bath and treated with triethYlamine (330 jul, 2.36 homogeneous analytical sample, 

mmol). After addition was complete, stirring was con- HPLC: Greater than 98% pure, 

tinued at 0° C. for 10 min. more and then at room tern- NMR (CDCI3): Consistent with the title structure, 

perature for 15 min. The reaction mixture was parti- MS (14 ev): 403 (M+), 252, 239,212. 

tioned between methylene chloride and saturated so- ^1 ca i c > d f or C24H22FN3O2O.5 H 2 0: N, 10.18; C, 

dium bicarbonate solution. The phases were separated 69 82 . h, 5.62; Found: N, 9.67; C, 69.81; H, 5.55. 
and the organic layer was washed with brine, then dried 

(MgSCU) and concentrated under reduced pressure. EXAMPLE 102 

The crude product (300 mg) was purified via silica gel 25 l-(2-Cyanoethyl)-l,3-dihydro-5-(2-fluorophenyl)-3(R)- 

chromatography (chloroform-methanol-ammonia, (3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one (A, 

95:5:0.5 v/v, elution) to give the analytical sample. 85%) and 

NMR (CDCI3): Consistent with the title structure. l-(2-cyanoethyl)-l,3-dihydro-5-(2-fluorophenyl)-3(R)- 

MS (14 ev): 379 (M+) [l'-(2-cyanoethyl)-3'-indolyl]-methyl-2H-l,4-ben- 

Anal. calc'd for C 2 iHi 8 FN 3 OS.0.1 CHCI3: N, 10.74; 30 zodiazpin-2-one (B, 15%) 

C, 64.75; H, 4.66; Found: N, 10.45; C, 64.51; H, 4.82. ^ procedure of Example 4 was carried out using 

EXAMPLE 100 acrylonitrile (0.12 g, 2,3 mmol) in place of methyl io- 

l,3-Dihydro-3(RS)-(2'-indolecarbonyl)aminomethyl-5- <*ide. The chromatographed product, a mixture of A 

(2-fluorophenyl)-2H-l,4-benzodiazepine 35 (85%) and B (15%) was dried in vacuo at 90°: (m.p. 

l,3-Dihydro-3(RS)-aminomethyl-5-(2-fluorophenyl)- 97°-105° ( f )). 

2H-l,U«odiazepk hydrobromide (300 mg, 0.59 NMR: The spectrum was consistent with the 85:15 

mmol) and 2-indole carboxylic acid chloride (127 mg, ">*ture ° f the title structure and showed the presence 

0.70 mmol) were combined in 30 ml of methylene chlo- 40 of °' 9 mo1 of DMR 

ride. The reaction mixture was immersed in an ice bath HPLC: 96.4% (82.4% + 14.0%). 

and treated with triethylamine (330 ul, 2.36 mmol). TLC: A single spot (R/=0.22, silica gel plate, 5% 

After addition was complete, stirring was continued at (v/v) Et20 in CH2O2). 

0° C. for 10 min. more and then at room temperature for MS: Molecular ions at m/e=436 and 489. 

15 minutes. The reaction mixture was partitioned be- 45 Anal. calc'd for 0.85 C27H21FN4O+O.I5 

tween methylene chloride and saturated sodium bicar- C30H24FN5O.O.9 C3H7NO: C, 71.07; H, 5.35; N, 13.88; 

bonate solution. The phases were separated and the Found: C, 70.95; H, 5.18; N, 13.63. 
organic layer was washed with brine, then dried 

(MgS0 4 ) and concentrated under reduced pressure. 50 fcXAMPLfc, 103 

The crude product (220 mg) was purified via silica gel (2-Carboxyethyl)-l,3-dihydro-5-(2-fluorophenyl)-3(R)- 

chromatography (chloroform-methanol elution, 95:5 (3'-indolyl)methyl-2H-l,4-benzodiazepin-2-one 

v/v) to give the analytical sample. The procedure of Example 4 was carried out using 

NMR (CDCI3/CD3OD): Consistent with the title ethy i acry i at e (0.22 g, 2.2 mmole) in place of methyl 

structure. 55 iodide ^ chromatographed product was evaporated 

MS (14 ev): 412 (M+), 252, 239. in vacuo> dissolved in methanol (5 ml), treated with 

Anal, calc'd for C22H21FN4O.O.I5 CHCI3: N, 13.01; di hydroxide (0.91 ml of 1 M solution), and stirred 

C, 70.19; H, 4.95; Found: N, 12.70; C, 70.19; H, 5.18. ^ room for 24 hours . The mixture was 

EXAMPLE 101 50 evaporated in vacuo, and the residue was dissolved in 

l,3-Dihydro-3(RS)-(2-L-hydroxy-2-phenylacetyl- water (10 ml), washed with ether (10 ml), acidified with 

)aminomethyl-5-(2-fluorophenyl)-2H-l,4-benzodiaze- 1 N HC1, and extracted with CH 2 C1 2 (3x10 ml). The 

pine CH2CI2 layers were washed with water (1 X 10 ml), 

l,3-Dihydro-3(RS)-aminomethyl-5-(2-fluorophenyl)- 65 dried over sodium sulfate, filtered, and evaporated to 

2H-l,4-benzodiazepine hydrobromide (300 mg, 0.59 dryness in vacuo. The residue was chromatographed on 

mmol) and L-mandelic acid (134 mg, 0.88 mmol) were silica gel (180:5:1:1 followed by 180:10:1:1 (v/v/v/v) 

combined in 5 ml of dimethylformamide and treated CH 2 Cl2:CH30H:HoAc:H20) and the product evapo- 
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rated to dryness in vacuo. The residue was dried in adjusted to 8.5 with triethylamine and stirring was con- 

vacuo at 40°: (m.p. 75°-90° foam, 130°-160° melt). tinued at room temperature overnight. The reaction 

i J Yr Pi w TP*, ^ j^Z^J^ Sd Plate " mixture was Partitioned between methylene chloride 

SIS il W) CH ^ C1 ^ CH 30H:HOAc:H 2 0). and 10% citric acid solutk)n . The hases ^ 

NMR: The spectrum was content with the Utle ^ the ic , was ^ m successio P n 

structure and verified the presence of ether. , no , - t . . ,,^, A 

HPLC- 99 6% pure solution (1x30 ml), saturated sodium 

MS: A molecular ion at m/e=455. bicarbonate solution (2x30 ml) and brine. The dried 
Anal, calc'd for C 27 H 22 FN 3 O 3 .0.55 C 4 H i0 O.0.35 ln (M S SO «> extra cts were concentrated to yield 83 mg of 

H 2 0): C, 69.78; H, 5.66; N, 8.36; Found: C, 69.72; H, c ™de product. Preparative thick layer chromatography 

5.29; N, 8.07. (chloroform-methanol-ammonia, 96:4:0.4 v/v) afforded 
the analytical sample (70 mg). 

EXAMPLE 104 HpLC; Greater than 9fi J% pure 

l,3-Dihydro-5-(2-fluorophenyl)-3-(2-formylaminoben- 15 NMR (CDCI3): Consistent with the title structure 

zoylmethyl)-2H-l,4-benzodiazepin-2-one MS (14 ev): 418 (M+), 268, 252. 

l,3-Dihydro-3(R)-(3'-mdolyl)methyl-5-(2-fluoro- Anal, calc'd for C 22 Hi 5 FN4O 4 .0.1 CHCI3: N, 13.02; 

phenyl)-2H-l,4-benzodiazepin-2-one (300 mg, 0.78 C, 61.68; H, 3.54; Found: N, 12.66; C, 61.94; H, 3.74. ' 
mmol) and m-chloroperoxybenzoic acid (85%) (156 

mg, 0.90 mmol) were combined at room templerature in 20 EXAMPLE 107 

20 ml of chloroform. The reaction mixture was allowed l,3-Dihydro-3-(RS)-(2-indolecarbonyloxy)-5-phenyl- 

to stand at room temperarure overnight, then was di- 2H-l,4-benzodiazepin-2-one 

luted with 30 ml of chloroform and washed with cold, l,3-Dihydro-3-(RS)-hydroxy-5-phenyl-2H-l,4-ben- 

saturated sodium bicarbonate solution. The combined 25 zodiazepin-2-one (100 mg, 0.398 mmol) was dissolved in 

fSS.)^nc^ t jSt r,in brin % dri ? CH 2 Cl 2 (10ml) > treatedwithi„dole-2-carbonylchloride 

(MgisLU) and concentrated to afford 310 mg of crude ne <; m „ n*™ n * a a- lL 1 ■ 

product. Silica gel chromatography (hexaneethyl ace- SaTs^ITS and *-d.methylammo P yndme 

tate, 1:2 v/v) provided the analytical sample. ?™ AP ' *f mg ! °- 43 * mm o 1 ) and stirred 16 hrs. at 25° 

HPLC- 99% pure " 30 second portion of indole-2-carbonylchloride (78.6 

NMR (CDCI3): Consistent with the title structure. mg ' 0 438 mmo1 and DMAP t 53 ' 5 m & °- 438 mmo1 ) was 

MS (14 ev): 415, 397, 369, 267. added and the reaction stirred an additional 24 hrs. 

Anal, calc'd. for C24H18FN3O2.I.O CHCI3: N, 8.10; Chromatography of the reaction mixture on silica gel 

C, 57.87; H, 3.69; Found: N, 8.09; C, 58.14; H, 3.82. ' (1% MeOH in CH 2C1 2 ) gave the title compound (100 

™ . c m , 35 mg) as a white solid from McCN: (m.p. 271°-273°). 

tiXAMrLE 105 TLC: Silca GF (4% MeOH in CH 2 C1 2 ), R/=0.41, 

1.3- Dihydro-5-(2-fluorophenyl)-3-(RSH2-indolecarbo- single homogeneous component. 

nyl amino)-2H-l,4-benzodiazeoin-2-one NMR: Consistent with title structure. 

3-(RS)-Amino-l,3-dihydro-5-(2-fluorophenyl)-2H- 40 HPLC: Greater than 98.6% pure. 

1.4- benzodiazepin-2-one (1.5 gm, 5.57 mmol), indole-2- MS: Molecular ion at m/e=395. 

carbonyl chloride (1.05 gm, 5.85 mmol) and triethylam- Anal, calc'd for C24H17N3O3: C, 72.90; H 4 33- N 

ine (0.814 ml, 5.85 mmol) were combined in CH 2 C1 2 (15 10.63; Found: C, 72.70; H, 4.31; N, 10.64. 
ml) and stirred 10 min. The reaction was concentrated 

and chromatographed on silica gel (5% MeOH in 45 EXAMPLE 108 

CH 2 C1 2 ) to give the title compound as a white solid l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(3-thiophene 

from CH 2 C1 2 : (m.p. 290°-291°). carbonylamino)-2H-l,4-benzodiazepin-2-one 

MeOH ta CHiCl!) ' s,n8,e h0 ' , i^-^^^^. 

MMij.r\™i.*L, . . , , 50 l,4-benzodiazepin-2-one (75 mg, 0.229 mmol), thio- 

NMR: Consistent with title structure and verifies the _ , ^„ K „„„, „ w „ Q n , nc . 

presence of 0 16 CH 2 C1 2 phene-3-carbonyl chlonde (44.9 mg, 0.306 mmol) and 

HPLC: Greater than 99% pure triethylamine (42.5 /xl, 0.306 mmol) were combined in 

M.S.: Mol. ion=412 m/e (free base). CH2Ch (4 ml) and stirred 10 min - at 25 ° C The reaction 

Anal, calc'd for C24H17FN4O2.0. 16 CH 2 ClrC 68 11- 55 WaS concentrated and chromatographed on silica gel 

H, 4.10; N, 13.15; Found: C, 68.06, H, 4 12- N 12 91 (2% MeOH in CH 2 C1 2) to S iv e the title compound as a 

' ' white solid from Et 2 0: (m.p. 238°-239 0 ). 

EXAMPLE 106 TLC: Silica GF (5% MeOH in CH 2 C1 2 ), Ry^O.36, 

I, 3-Dihydro-3-(RS)-(4-nitrophenlcarbonyl)amino-5-(2- single homogeneous component. 

fluorophenyl)-2H-l,4-benzodiazepin-2-one 60 NMR: Consistent with title structure and verifies the 

l,3-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- presence of 0.05 (C 2 H 5 ) 2 0 and 0.70 H 2 0). 

l,4-benzodiazepin-2-one (100 mg, 0.37 mmol) and p- HPLC: Greater than 98.8% pure, 

nitrobenzoic acid (70 mg, 0.41 mmol) were combined at MS: Mol. ion = 379 m/e (free base), 

room temperature in 5 ml of methylene chloride. To 65 Anal, calc'd for C 20 Hi 4 FN 3 O 2 S. 0.05 (C 2 H 5 ) 2 O.0.70 

this reaction mixture was added l-ethyl-3-(3-dime- H 2 0: 

thylaminopropyl)carbodiimide hydrochloride (79 mg, C, 61.30; H, 4.05; N, 10.62; Found: C, 61.24; H, 3.68; 

0.41 mmol). The pH of the reaction mixture was then N, 10.57. 
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EXAMPLE 109 



1.3- Dihydro-3-(RS)-(3-indolecarbonylamino)-5-phenyl- 

2H- 1 ,4-benzodiazepin-2-one 

3-(RS)-Amino-l,3-dihydro-5-phenyl-2H-l,4-ben- 5 
zodiazepin-2-one (49.2 mg, 0.196 mmol), indole-3-car- 
boxylic acid (37.9 mg, 0.235 mmol) and 1M DCC in 
CH2C2 solution (0.235 ml, 0.235 mmol) were mixed in 
DMF (2 ml) and the pH adjusted to 9.0 with triethylam- 10 
ine (32.7 ul, 0.235 mmol). The reaction was stirred 18 
hrs. at 25° C, the DMF removed in vacuo, and the 
residue chromatographed on a Waters Semi-Prep C-18 
30x0.9 cm column (gradient elution of 5 to 95% 
CH3CN in H2O) to give the title compound as a white 15 
solid from MeOH/ether: (m.p. 265°-268°). 

TLC; Silica GF (90/10/1/1 of CH 2 Cl 2 /MeOH/- 
H2O/HOAC), R/=0.51, single homogeneous compo- 
nent. 

NMR: Consistent with titlestructure and verifies the 
presence of 2.0 CH3OH. 

HPLC: 100% pure. 

MS: Mol. ion=394 m/e (free base). 

Anal, calc'd for C24H18N4O2.2CH3OH: C, 68.10; H, 25 
5.72; N, 12.22; Found: C, 68.19; H, 4.62; N, 12.50. 
EXAMPLE 110 

l,3-Dihydro-3-(RS)-(4-thianaPhtheneacetyl)amino-5- 
(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 30 

l,3-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 

1.4- benzodiazepin-2-one (100 mg, 0.37 mmol) and 4- 
thianaptheneacetic acid (79 mg, 0.41 mmol) were com- 
bined at room temperature in 5 ml of methylene chlo- 
ride. To this reaction mixture was added l-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (79 
mg, 0.41 mmole). The pH of the reaction mixture was 
then adjusted to 8.5 with triethylamine and stirring was 
continued at room temperature overnight. The reaction 40 
mixture was partitioned between methylene chloride 
and 10% citric acid solution. The phases were separated 
and the organic layer was washed in succession with 
10% citric acid solution (1 X 30 ml), saturated sodium 
bicarbonate solution (2x30 ml) and brine. The dried +5 
(MgSC-4) extracts were concentrated to yield 130 mg of 
crude product. Preparative thick layer chromatography 
(chloroform-methanol-ammonia, 95:5:0.5 v/v) afforded 
the analytical sample, m.p. 259°-260° C. 50 

NMR (CDCI3): consistent with the title structure. 
MS (14 ev): 443 (M+), 268, 174. 

Anal, calc'd for C25H18FN3O2S.O.075 CHCI3: N, 
9.28; C, 66.56; H, 4.02; Found: N, 9.10; C, 66.53; h, 4.1 1. 

EXAMPLE 111 55 

1.3- Dihydro-3-(RS)-(4-chlorophenylcarbonyl)amino-5- 

(2-fluorophenyl)-2H- 1 ,4-benzodiazepin-2-one 
l,3-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 

1.4- benzodiazepin-2-one (100 mg, 0.37 mmol) and p- 60 
chlorobenzoyl chloride (52 ul, 0.41 mmole) were com- 
bined at room temperature in 5 ml of methylene chlo- 
ride. The resulting solution was protected from mois- 
ture and stirred at room temperature overnight. The 65 
reaction mixture was diluted with 70 ml of methylene 
chloride and washed with sodium bicarbonate solution 
(sat.) and brine. The organic extracts were dried 



(MgSCU) and concentrated to give 150 mg of crude 
product. Chromatography on silica gel (chloroform- 
methanol-ammonia, 95:5:0.5 v/v) and trituration with 
hexane yielded the analytical product as a white pow- 
der, m.p. 258°-259° C. 

HPLC: Greater than 98% pure. 

NMR: (CDCI3): Consistent with the title structure. 

MS (14 ev): 407 (M+), 268, 252, 241. 

Anal, calc'd for C22H15CIFN3O2.O.2 CHCI3: N, 9.73; 
C, 61.76; H, 3.55; Calc'd: N, 9.34; C, 61.65; H. 3.68. 
EXAMPLE 112 

1.3- Dihydro-3-(RS)-(4-methylphenylsulfonyl)amino-5- 

(2-fluoropheny 1)-2H- 1 ,4-benzodiazepin-2-one 
l,3-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 

1.4- benzodiazepin-2-one (116 mg, 0.43 mmole) and p- 
toluenesulfonyl chloride (82 mg, 0.43 mmole) were 
combined at room temperature in 5 ml of methylene 
chloride. The pH of the reaction mixture was then ad- 
justed to 8.5 with triethylamine and stirring was contin- 
ued at room temperature overnight. The reaction mix- 
ture was partitioned between methylene chloride and 
10% citric acid solution. The phases were separated and 
the organic layer was washed in succession with 10% 
citric acid solution (1 X 30 ml), saturated sodium bicar- 
bonate solution (2X30 ml) and brine. The dried 
(MgS04) extracts were concentrated to yield 200 mg of 
crude product. Recrystallization from ethyl acetate 
afforded the analytical sample as white needles, m.p. 
215°-216° C. HPLC: Greater than 99% pure. 

NMR (CDCI3): Consistent with the title structure. 
MS (14 ev): 359, 316, 268, 241, 225, 212, 92. 
Anal, calc'd for C22H18FN3O3S.O.IC4H8O2: N, 9.72; 
C, 62.23; H, 4.38; Found: N, 9.64; C, 61.92 H, 4.31. 
EXAMPLE 113 
1 -Carboxy methyl- 1 , 3-dihy dro-5-(2-fluoropheny 1)- 
3(RS)-(2-indolecarbonylamino)-2H-l,4-benzodiazepin- 
2-one 

The procedure of Example 4 was carried out using 
l,3-dihydro-5-(2-fluorophenyl)-3(RS)-(2-indolecar- 
bonylamino)-2H-l,4-benzodiazepin-2-one (0.92 g, 2.2 
mmole) in place of l,3-dihydro-5-(2-fluorophenyl)-3- 
(R)-(3'-indolyl)-methyl-2H- 1 ,4-benzodiazepin-2-one, 
and ethyl bromoacetate (0.38 g, 2.25 mmol) in place of 
methyl iodide. The chromatographed product (10% 
ether in CH2CI2) (0.05 g, 0.098 mmol) and sodium hy- 
droxide (0.14 ml, IN, 0.14 mmol) were stirred together 
in CH3OH (3 ml) at room temperature for 36 hours. The 
mixture was concentrated in vacuo, diluted to 5 ml with 
H2O, made acidic with 1 N HC1, and extracted with 
CH2CI2 (3X5 ml). The organic layers were combined, 
washed with water (1x5 ml), dried over Na2S04, fil- 
tered, and evaporated to dryness in vacuo. The residue 
was crystallized from acetone (0.1 ml) and Et20 (2 ml) 
and the solid dried in vacuo at 60°; (m.p. 278°-278.5° 
(d)). 

TLC: A single spot (R/0.27, silica gel plate, 1 80: 10: 1 : 1 
(v/v/v/v)CH2Cl2:CH30H:HOAc:H 2 0). 

NMR: The spectrum was consistent with the title 
structure and verified the presence of ether and acetone. 
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?,o L< T "', 4% , pUrC ' line caf boxylic acid (quinaldic acid) (70 mg, 0.40 mmol) 

MS: A molecular .on at m/e=470. were combined at room temperature in 5 ml of meth 

n oru rvn°?L « n L C 2 ,H 19 FN 4 O 4 0.6C 3 H 6 O lene chloride. To this reaction mixture was added 1- 

C S£ H 4 s2 N : £ 2 5 ' N * la48; FOUDd: 5 ethyl-3.(3.dimeth y ,a m i„opropyl)carbodiimide hydro- 
' ' ! J chloride (76 mg, 0.40 mmole). The pH of the «— 



EXAMPLE 1 14 mixture was then adjusted to 8.5 with triethylan 

1.3- Dihydro-3-(RS)-(5-fluoroindole-2-carbonylamino)- stirring was continued at room temperature for 48 
5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one hours. The reaction mixture was partioned between 

3-(RS)-Amino-l,3-dihydro-5-(2-fluorophenyl)-2H- 10 meth y lene chloride and 10% citric acid solution. The 

1.4- benzodiazepin-2-one (100 mg, 0.398 mmol) was sus- phaseS were se P arated and th e organic layer was 
pended in 2 ml of methylene chloride. 5-fluoroindole-2- washed ln succession with 10% citric acid solution 
carboxylic acid chloride (87 mg, 0.438 mmol) was U* 30 ml ). saturated sodium bicarbonate solution 
added to the methylene chloride suspension. The pH of 15 ( 2x30 ml ) and brine. The dried (MgS0 4 ) extracts were 
the stirred mixture was adjusted to 9 with 100 u,l of concentrated to yield 150 mg of crude product. Prepar- 
triethylamine. The reaction mixture was stirred for 24 ative thick la y er chromatography (chloroform- 
hours. The mixture was then diluted with 1 ml of metha- methanol-ammonia, 97:3:0.3 v/v) afforded the analyti- 
nol and filtered. The filtrate was pipeted onto a 2000jll cal sample (60 mg). 

Analtech preparative TLC plate which was developed 20 N MR (CDC1 3 ): Consistent with the title structure, 

in a 95:5:0.5 chloroform, methanol, water (CMW) sol- MS (14 ev): 424 (M+), 268, 241, 198, 184. 

vent system. The product band was collected. The silica Anal, calc'd for C25H17FN4O2.O.75 H 2 0: N, 12.79; C, 

was washed with 90:10:1 CMW. The filtrate was evapo- 68.56; H, 4.25; Found: N, 13.35; C, 68.53; H, 4.23. ' 

rated and the residue was dissolved in methanol and 2 5 CV1 ._ IC 

placed in a small vial. The solvent was evaporated to EXAMPLE 1 17 

yield 15.2 mg of product. l,3-Dihydro-3-(RS)-(2-L-hydroxy-2-phenylacetyl- 

HPLC: 90% pure. )ammo-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

MS: M+ (14 ev), m/e 430. U-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 

NMR: Consistent with title product. 30 l,4-benzodiazepin-2-one (100 mg, 0.37 mmol) and L- 

Anal calc'd for Cz^F^O: I.6CH3OH: N, 1 1.63; mandelic acid (63 mg, 0.41 mmol) were combined at 

C, 63.83; H, 4.65; Found: N, 1 1.66; C, 63.84; H, 3.72. room temperature in 10 ml of methylene chloride. To 

EXAMPLE 115 ti** reaction mixture was added l-ethyl-3-(3-dime- 

l,3-Dihydro-3.(RS).(3'-methylinden y l-2-carbonyl- 35 thylMimopropyOcarbodiimide hydrochloride (79 mg, 

)amino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 0-41 mmo1 )- The P H of th e reaction mixture was then 

l,3-Dihydro-3-(RS)-amino-5-(2-fluoro P henyl)-2H- f^f t0 8 ' 5 With trieth y la ™ ne and stir ™S was eon- 

l,4-benzodia 2ep in-2-one (100 mg, 0.37 mmol) and 3- ^ * r °° m tem P erature for 96 h ° urs - The "action 

methylindene-2-carboxylic acid (70 mg, 0 40 mmol) an mlXtUre W3S P artltloned between methylene chloride 

were combined at room temperature in 5 ml of methy- and W% Cltnc acid solution - The P hases were se P ara te d 

lene chloride. To this reaction mixture was added 1- a " d or S amc la yer was washed in succession with 

ethyl-3-(3-dimethylaminopropyl)carbodiimide hydro- 10% CItnc acid solution OX 30 ml), saturated sodium 

chloride (80 mg, 0.41 mmol). The pH of the reaction bicarbonate solution (2x30 ml) and brine. The dried 

mixture was then adjusted to 8.0 with triethylamine and *5 ( M gS0 4 ) extracts were concentrated to yield 130 mg of 

stirring was continued at room temperature overnight crude P roduct as a mixture of diastereomers. Prepara- 

(19 hours). The reaction mixture was partitioned be- tive thick la y er chromatography (chloroform- 

tween methylene chloride and 10% citric acid solution. methanol-ammonia, 95:5:0.5, v/v) afforded the analyti- 

The phases were separated and the organic layer was „ cal sam P le - 

washed in succession with 10% citric acid solution NMR (CDCI3): consistent with the title structure. 

(1X30 ml), saturated sodium bicarbonate solution fyampichs 

(2 X 30 ml), and brine. The dried (MgS0 4 ) extrcts were EXAMPLE 1 18 

concentrated to yield 130 mg of crude product Prepar- . 1.3-Dihydro-3-(RS)-(5-Chloroindole-2-car- 

ative thick layer chromatography (hexane-ethyl ace- 55 bon y lamlno )- 5 -( 2 - flu orophenyl)-2H-l,4-benzodiazepin- 

tate, 1:1 v/v) afforded the analytical sample. 2 " one 

HPLC: Greater than 98% pure. 3-(RS)-Amino-l,3-dihydro-5-(2-fluorophenyl)-2H- 

NMR (CDCI3): Consistent with the title structure. l,4-benzodiazepin-2-one (100 mg, 0.391 mmol) was sus- 

MS (14 ev): 425 (M+), 268, 199, 156. pended in 2 ml of methylene chloride. 5-Chloroindole- 

Anal. calc'd for C26H20FN3O2.I.25 H 2 0: N, 9.38; C, 60 2-carboxylic acid chloride (86.7 mg, 0.438 mmol) was 

69.70; H, 5.06; Found: N, 8.86; C, 69.75; H, 4.85. added. The pH of the stirred mixture was adjusted to 9 

EXAMPLE 116 With trieth y lamme ( 95 ^ )• The reaction mixture was 

nn , , ,/t,cw-> ■ ,j « ■ stirred for 24 hours. The mixture was then diluted with 

l,3-D 1 hydro-3-(RS)-(2-quinaldyl)am I no-5-(2.fluorophe- 1 m , 0 f methanol and filtered. The filtrate was pipeted 

nyl-2H.l,4-benzod,azepm-2-one ontQ , ^ Anal{ech pfeparative TLC 

l,3-Dihydro-3(RS)-amino-5-(2-fiuorophenyl)-2H-l,4- was developed in a 95:5:0.5 chloroform, methanol 

benzodiazepin-2-one (100 mg, 0.37 mmol) and 2-quino- water (CMW) solvent system. The product band was 
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collected. The silica was washed with 90:10:1 CMW. NMR: Consistent with title structure. 

The filtrate was evaporated and the residue was dis- Anal, calc'd for C24H18FN3O2.O.I26CHCI3 N, 10.18; 

solved in methanol and placed in a small vial. The sol- C, 70.24; H, 4.42; Found: N, 10.08; C, 70.07; H, 4.46. 

vent was evaporated to yield 16.4 mg of purified prod- 5 EXAMPLE 122 

U °HPLC- 90% pure l,3-Dihydro-3-(RS)-(5-hydroxy-2-indolylcarbonyl- 

MS (14 ev): (M+) m/e 446. )amino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

NMR: Consistent with title product. l,3-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 

Anal. calc'd for C24H16CI1FN4O2.O.8CH3OH C, 10 l,4-benzodiazepin-2-one (100 mg, 0.37 mmole) and 5- 

63.04; H, 4.09; N, 11.86; Found: C, 63.03; H, 3.66; N, hydroxyindole-2-carboxylic acid (75 mg, 0.44 mmole) 

11.58. were combined at room temperature in a mixture of 1 

EXAMPLE 119 ml of dimethylformamide and 5 ml of methylene chlo- 

, , is ride. To this reaction mixture was added l-ethyl-3-(3- 

y v 3 mg, 0.40 mmol). The pH of the reaction mixture was 

l,3-Dihydro-3-(RS)-methylamino-5-phenyl-2H-l,4- then adjusted t0 8 5 with tr iethylamine and stirring was 

benzodiazepin-2-one (130 mg, 0.49 mmol) and indole-2- continued at room temperature for 48 hours. The sol- 
carbonyl chloride (88 mg, 0.49 mmol) were combined in 20 vent was removed under reduced pressure and the resi- 
CH 2 C1 2 (5 ml) and stirred 2 hours at 25* C. The reaction jtjoned between ethyl acetate and 10% 

was concentrated and chromatographed on sihca gel solution ^ ed and ^ 

(3% MeGH in CH2CI2) to give ^^o^pon-d as a ^ ^ fa ^ 2Q% ^ 

^SSSES^ESi fcH CI ; R^O.4!, » «- Nation (1 X 30 ml), saturated 

single homogeneous component. so1 *™ < 2 >< 30 and brine. The dned (MgO*)* 

NMR; Consistent with title structure and verified the tract, were concentrated to yield 200 mg of the prod- 
presence of 0 25 H 2 0 uct Pre P aratIve thlck la y er chromatography (chloro- 

HPLC: Greater than 97.2% pure. 30 form-ethanol-ammonia, 90:10:1, v/v) afforded the ana- 

MS: Mol. ion=408 m/e (free base). . l^cal sample (80 mg). 

Anal, calc'd for C25H20N4O2.O.25H2O: C, 72.70; H, NMR (CD3OD): Consistent with the title structure. 
5 00- N, 13 57- Found: C, 72.64; H, 4.87; N, 13.30. MS (14 ev): 428 (M+), 227, 176, 159. 

CVAX(DTCnn Anal, calc'd. for C24H17FN4O3.O.25 CHCI3: N, 12.23; 

EXAMPLE 120 J3 c ^ J6 . R ^ Fomd . N> n Q9; c> 63 99 . R) 4 Qg 

1.3- Dihydro-3-(RS)-(5-Bromoindole-2-carbonylamino)- 
5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one EXAMPLE 123 

The procedure of Example 1 14 was carried out using l-Carboxamidomethyl-l,3-dihydro-3R-(3-indolylme- 

5-bromoindole-2-carboxylic acid chloride (0.113 g, w th y l)-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

0.438 mmole) in place of 5-fluoroindole-2-carboxylic l,3-Dihydro-3R-(3-indolylmethyl)-(2-fluorophenyl)- 

acid chloride. 2H-l,4-benzodiazepin-2-one (10 g, 16 mmol) was stirred 

HPLC: 82% pure. in 120 ml of degassed DMF at 0° C. under nitrogen with 

MS: M+ (14 ev) , m/e 490. sodium hydride (1.25 g, 26 mmol) until homogeneous (1 

NMR: Consistent with title product. 45 nour ). Ethylbromoacetate (2.88 ml, 26 mmol) was 

Anal, calc'd for C 2 4Hi6BrFN4O 2 .0.28CHC13: N, added and the reaction mixture was stirred at room 

10.68; C, 55.57; H, 3.13; Found: N, 10.31; C, 55.98; H, temperature for 1 hour. The reaction was quenched in 1 

3.36. 1 0 f wa t er . The aqueous solution was extracted with 

EXAMPLE 121 50 3x250 ml of methylene chloride. The methylene chlo- 

3-(RS)-Cinnamoylamino-l,3-dihydro.5-(2-fluoro- ride solution was washed with 250 ml water. The ■ or- 

phenyl)-2H-l,4-benzodiazepin-2-one ganic phase was separated, dned over sodium sulfate 

3-(RS)-Amino-l,3-dihydro-5-(2'-fiuorophenyl)-2H- and concentrated in vacuo 

1 a u a- ■ \ /<;n n 1 a* JL„n ™« c.c A portion of the crude ester (530 mg) was dissolved 

1.4- benzodiazepm-2-one (50 mg, 0.186 mmol) was sus- 55 . „ , - . , ~- , ^ , • 

' , . , , . , •. 7, in /-.• 1 ui in 50 ml of methanol. The solution was stirred in a 

pended m methylene chloride (1 ml). Cinnamoyl chlo- lu JU _ " icl " a " . 

ride (34.5 mg, 0.207 mol) was added to the methylene P™ e bottle and saturated with ammonia at 0 C. The 

chloride mixture. The pH of the stirred mixture was "ottle was sealed and the solution was stirred at room 

adjusted to ~9 with 50 ul of triethylamine. After stir- temperature for 48 hours. The solution was concen- 
ring for 16 hours the mixture was filtered. The product 60 trated in vacuo. This gave a solid which was purified by 

in the filtrate was purified by prep TLC. The product flash chromatogrphy in a 97:3 chlorofonn/methanol 

band was collected by washing the silica containing the solvent system to 245 mg of purified product, 

product, with 80:20:2 CMW. The solvent was evapo- HPLC: 99% pure, 
rated and the residue was dissolved in methanol, placed 65 MS: M+ (14 ev) m/e 440 

in a small vial and evaporated. Yield 16.6 mg. NMR: Consistent with title structure. 

HPLC: 97% Pure. Anal, calc'd for C26H21FN4O2.O.53H2O: N, 12.45; C, 

MS: M+ (14 ev) m/e 399 69.39; H, 4.82; Found: N, 12.27; C, 69.32; H, 4.80. 
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EXAMPLE 124 

U-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indolylmeth- 
yl-amino)-2H- 1 ,4-benzodiazepin-2-one 

3-(RS)-Chloro-l,3-dihydro-5-(2-fluorophenyl)-2H- 
l,4-benzodiazepin-2-one (150 mg, 0.520 nunol) and 2- 
aminomethylindole (75.9 mg, 0.520 mmol) were com- 
bined in 1,2-dimethoxyethane (3 ml) and the mixture 
stirred 20 min. at 25° C. The mixture was evaporated to 10 
dryness in vacuo and the residue treated with H 2 0 and 
extracted with EtOAc (3x). The combined extracts 
were washed with H 2 0 (IX), dried over MgS0 4 , fil- 
tered and stripped to dryness in vacuo to give an orange 
oil which, after chromatography on silica gel (4% 15 
MeOH in CH 2 C1 2 ) provided the title compound as a 
white solid from ether: (m.p. 200°-2O2°). 
TLC: Silica GF (5% MeOH in CH 2 C1 2 ), 1^=0.37, 



154 



single homogeneous component. 

NMR: Consistent with title structure. 

HPLC: Greater than 97.7% pure. 

MS: Molecular ion at m/e=398. 

Anal, calc'd for C 24 Hi 9 FN 4 0: C, 72.35; H, 4.81; N, 
14.06; Found: C, 72.48; H, 4.81; N, 13.69. 

EXAMPLE 125 

l,3-Dihydro-3-(RS)-(phenylaminomethylcarbonyl- 
)amino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

l,3-Dmydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 
l,4-benzodiazepin-2-one (100 mg, 0.37 mmol) and N- 
phenyl glycine (64 mg, 0.42 mmol) were combined at 
room temperature in 5 ml of methlylene chloride. To 
this reaction mixture was added l-ethyl-3-(3-dime- 
thylaminopropyl)carbodiimide hydrochloride (81 mg, 
0.42 mmole). The pH of the reaction mixture was then 
adjusted to 8.5 with triethylamine and stirring was con- 
tinued at room temperature overnight. More N- 
phenylglycine and carbodiimide reagent were added 40 4 lg 
(0.2 equivalents) and stirring was continued. The reac- 
tion mixture was partitioned between methylene chlo- 
ride and 10% citric acid solution after 48 hours reaction 
time. The phases were separated and the organic layer 
was washed in succession with 20% citric acid solution 45 
(1X30 ml), saturated sodium bicarbonate solution 
(2X 30 ml) and brine. The dried (MgS0 4 ) extracts were 
concentrated to yield 200 mg of crude product. Prepar- 



8 with 60 ill of triethylamine. The solid which formed 
after 3 min. was filtered after 5 hours and washed with 
chloroform. The filtrate was applied to a 2000jx prepar- 
5 ative TLC plate and eluted with 90: 10: 1 chloroform:me- 
thanohwater (CMW). The product was extracted from 
silica with methanol and evaporated. 
HPLC: 98% pure. 
10 MS: M+ (14 ev) m/e 442 

NMR: Consistent with title structure. 
Anal, calc'd for C 2 5Hi9FN 4 O 3 .0.1CHCl 3 : N, 12.33; 
C, 66.34; H, 4.24; Found: N, 10.59; C, 66.19; H, 4.23. 
EXAMPLE 127 

l > 3-Dihydro-3-(RS)-(l-methylindole-2-carbonylamino)- 
5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepine-2-one 

3-(RS)-Amino-l,3-dihydro-5-(2-fluorophenyl)-2H- 
l,4-benzodiazepin-2-one (50 mg, 0.186 mmol) was sus- 
pended in 1 ml of methylene chloride. 1-Methylindole- 
2-carboxylic acid (36.2 mg, 0.2 mmol) was added to the 
solution followed by the addition of 8.5 mg (0.2 mmol) 
of EDC. The pH of the solution was brought to 8 with 
60 ul of triethylamine. After stirring for 4 hours the 
product was purified by preparative TLC on a 2000u. 
silica gel plate with a 95:5:0.5 chloroform/methanol/- 
water solvent system. The product band was collected 
and isolated by washing the silica with 90:10:1 CMW. 
yield 16.5 mg. 
HPLC: 99% pure 
MS: M30 (14 ev) m/e 426 
NMR: Consistent with title structure. 
Analysis calc'd for C 25 Hi 9 FN 4 0 2 . O.8CH3OH: N, 
12.39; C, 68.54; H, 4.95; Found: N, 12.34; C, 68.29; H, 



EXAMPLE 128 

:,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-benzofuran- 
carbonylamino)-2H- 1 ,4-benzodiazepin-2-one 

3-(RS)-Amino-l,3-dihydro-5-(2-fluorophenyl)-2H- 
,4-benzodiazepin-2-one (80 mg, 0.297 mmol), benzofu- 
ran-2-carboxylic acdd (48 mg, 0.297 mmol), and EDC 



^^Tn^TT^fl ( chlorofo ™- ethano1 - 50 (56-9 mq. 0.297 mmol) were combined in CH 2 C1 2 (3 ml) 
(100 mg) 1^1^ S 3nalytiCal Sample "«* thC PH t0 9 5 with **W>*» (« J. 

NMR (CDCI3). Consistent with the title structure. ^ mm ° 1) ' AftCT Stirrfng 30 minUteS at 25 ° C " the 
MS (14 ev): 402 (M+), 265. reaction was concentrated and chromatographed on 

Anal, calc'd for C 23 Hi 9 FN 4 O 2 .0.55 CHCI3: N, 11.97; 55 silica S el < 3% MeOH in CH 2 C1 2 ) to give the title corn- 
white solid from CH 2 C1 2 /Et 2 0: (m.p. 

CH 2 C1 2 ), R/=0.48, 



C, 60.43; H, 4.21; Found: N, 11.80; C, 60.37; H, 4.06. 
EXAMPLE 126 



pound as 
289°-291°). 
TLC: Silica GF (5% MeOH 



l,3-Dihydro-3-(RS)-(5-methoxyindole-2-car- lin „, s , 

bonylamino)-5-(2-fluorophenyl)-2H-l,4-benzodiazepin- 60 ™£ ™ S .™ 0 ° m P° nent - 



3-(RS)-Amino-l,3-dihydro-5-(2-fluorophenyl)-2H- 
l,4-benzodiazepin-2-one (50 mg, 0.186 mmol) was sus- 
pended in 1 ml of methylene chloride. 5-Methoxyin- 6 
dole-2-carboxylic acid (36.9 mg, 0.207 mmol) was 
added to the suspension followed by the addition of 38.5 
mg (0.2 mmol) of EDC. The mixture was brought to pH 



NMR: Consistent with title structure and verified the 
presence of 0.15 CH 2 C1 2 and 0.1 (C 2 H 5 ) 2 0. 
HPLC: Greater than 99.7% pure. 
M.S.: Mol. ion=413 m/e (free base). 
Anal. Calc'd for Q5H16FN3O3. 0.15 CH 2 .0.10 
(C 2 H 5 ) 2 0: Calc'd: C, 68.01; H, 4.02; N 9.69; Found: C, 
68.22; H, 3.86; N, 9.36. 
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EXAMPLE 129 solid which waS chromato 8 ra P hed on silica S el (chloro- 

form-methanol-ammonia 95:5:0.5 v/v elution) to give 
l-Ethoxycarbonylmethyl-l,3-diliydro-3(RS)-(4-chloro- the wsltica[ sample . 

phenylcarbon y l)amino-5-(2 : nuorophen y l)-2H-l,4-ben- DC Consistent with the title structure . 

zodiazepm-2-one 5 MS ev): ^3 ^ 

To a suspension of sodium hydride (50%) (24.4 mg, ca i c > d for: C23H18CIN3O2: N, 10.40; C, 

0.51 mmole) in 2 ml of dry dimethylformatmde at 0° C. 6g ^ ^ 4 49; Found . N> 1Q j 1; Q 6g 5Q; H> 4 57 
was added, under nitrogen, l,3-dihydro-3(RS)-(4- 

chlorophenylcarbonyl)amino-5-(2-fluorophenyl)-2H- 1Q EXAMPLE 132 

l,4-benzodiazepin-2-one (197.3 mg, 0.48 mmole). The l-Carboxymethyl-l,3-dihydro-3-(RS)-(4-chlorophenyl- 
resulting reaction mixture became homogeneous over a carbonyl)amino-5-(2-fluorophenyl)-2H- 1 ,4-benzodiaze- 
one-hour period, was stirred one hour more at 0° C. and pin-2-one 
then treated with ethylbromoacetate (55 jxl, 0.50 T o a suspension of sodium hydride (50%) (14.0 mg, 
mmole). The reaction mixture was warmed to room 15 0 .30 mmole) in 2 ml of dry dimethylformamide at 0" C. 
temperature and after one hour was quenched with add ^ n l,3-dihydro-3-(RS)-(4- 

bnne. The aqueous mixture was extracted with ethyl opheny i carb o„yl)amino-5-(2-fluorophenyl)-2H- 
acetate and the combined organic extracts were washed l4J J B J^ 2 ^ B (mo 1 0 .25 mmole). The 
with brine. Rotoevaporation of the dned extracts ' v . v ° 

(MgS0 4 ) gave a semi-solid which was chromato- 20 resulting reaction mixture became homogeneous over a 
graphed on silica gel (chloroform-methanol-ammonia one " hour penod, was stirred one hour more at 0 C. and 
95:5:0.5 v/v elution) to afford 64 mg of the analytical then treated wlth 1 ml of dimethylformamide contain- 
sample. mp 172° (soften), 17T-178* C. in S sodium iodoacetate (56 mg) (0.27 mmole). The reac- 

NMR (CDCI3): Consistent with the title structure. 25 tion mixture was warmed to room temperature and 
MS (14 ev): 493 (M+), 364, 354, 338, 327, 313 after 12 hours was quenched with brine. The aqueous 

Analysis calc'd for C26H21CIFN3O4. 0.1 C 4 H 8 02: N, mixture was extracted with ethyl acetate and the com- 
8.35; C, 63.05; H, 4.32; Found: N, 8.16; C, 62.89; H, 4.44. bined organic extracts were washed with brine. Roto- 
evaporation of the dried extracts (MgSC-4) gave a semi- 
30 solid which was chromatographed on silica gel (chloro- 
l,3-Dihydro-3-(RS)-(4-chlorophenylcarbonyl)amino-5- form-methanol-acetic acid, 93:6:1 v/v) to provide the 
phenyl-2H-l,4-benzodiazepin-2-one analytical sample: (m.p. 225°-228° C, from methanol). 

l,3-Dihydro-3-(RS)-amino-5-phenyl-2H-l,4-ben- FABMS: m/e=466 (M+H), 245, 177 

zodiazepin-2-one (500 mg, 1.98 mmole) and p-chloro- NMR (DMSO-d 6 ): consistent with title structure, 
benzoyl chloride (255 u-1, 2.00 mmole) were combined A nal. Calc'd for C24H17CIFN3O4 0.45NaI 0.75 H 2 0: 
at room temperature in 30 ml of methylene chloride. Ci 52 .7i ; H, 3.41; N, 7.68. Found: C, 52.87; H, 3.64; N, 
The resulting solution was protected from moisture and 7.43. 
stirred at room temperature overnight. The reaction 

mixture was diluted with 70 ml of methylene chloride 40 EXAMPLE 133 

and washed with sodium bicarbonate solution (sat.) and l,3-Dihydro-3-(RS)-(2-indolinecarbonylamino)-5-phe- 
brine. The organic extracts were dried (MgSCU) and nyl-2-H-l,4-benzodiazepin-2-one 
concentrated to give the crude product. Trituration 3-(RS)-Amino-l,3-dihydro-5-phenyl-2H-l,4-ben- 
with ether afforded the analytical sample as a white zo diazepin-2-one (100 mg, 0.398 mmol), l-indoline-2- 
solid - carboxylic acid (64.9 mg, 0.398 mmol), 1-hydroxyben- 

NMR (CDCI3). Consistent with the title structure. zotriazo i e hydrate (HBT, 53.8 mg, 0.398 mmol), and 
MS (14 ev): 389((M+), 250, 234. l- e thyl-3-(3-dimethylaminopropyl)carbodiimide hydro- 

Analysis calc'd for: C22H16CIN3O2: N, 10.78; C, chloride (EDC , 76.3 mg, 0.398 mmol) were combined in 
67.78; H, 4.13; Found: N, 10.71; C, 67.79; H, 3.97. 5Q DMp (2 ^ ^ ^ pR rf ^ golution was adjusted tQ 
EXAMPLE 131 9.0-9.5 with triethylamine (TEA, 95, 1, 0.683 mmol). 

l,3-Dihydro-l-methyl-3-(RS)-(4-chlorophenylcar- After stirring 15 minutes at 25° C, the DMF was re- 
bonyl)-amino-5-phenyl-2H-l,4-benzodiazepin-2-one moved in vacuo, the residue treated with H 2 0 and 
To a suspension of sodium hydride (50%) (10 mg, 55 extracted with Et ,° Ac The combined organic 
0.21 mmole) in 1 ml of dry dimethylformamide at 0° C. «ta»cts were washed wlth bnne ' drled over M S S ° 4 > 
was added, under a nitrogen, l,3-dihydro-3-(RS)-(4- filtered and stri PP ed t0 dr y ness ln vacuo to S lve a wmte 
chlorophenylcarbonyl)amino-5-phenyl-2H-l,4-ben- soUd (180 mg). Flash chromatography on silica gel 

zodiazepin-2-one (65.5 mg, 0.166 mmole). The resulting (267/10/1 of CH 2 Cl 2 /MeOH/concentrated NH4OH) 
reaction mixture became homogeneous over a one-hour 60 gave a white solid (38 mg) from EtOAc/hexane. The 
period, was stirred one hour more at 0° C. and then product is a single stereoisomer whose absolute config- 
treated with iodomethane (10.8 ul, 0.17 mmole). The uration is unknown; m.p. 252°-272° C. (slowly shrinkes 
reaction mixture was warmed to room temperature and to a cloudy melt). 

after one hour was quenched with brine. The aqueous 65 TLC: Silica GF (190/10/1 of CH 2 Cl2/MeOH/ con- 
mixture was extracted with ethyl acetate and the com- centrated NH4OH), R/=0.40, single, clean component, 
bined organic extracts were washed with brine. Roto- NMR: Consistent with title structure and verifies the 
evaporation of the dried extracts (MgS04) gave a semi- presence of EtOAc. 
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HPLC: Greater than 96% pure. Anal, calc'd for C 23 H 18 FN 3 0 3 : C, 68.48; H, 4.50; N, 

MS: Molecular ion at m/e=396. 10.42; Found: C, 68.62; H, 4.60; N, 10.36 
Anal, calc'd for C24H20N4O2 . 0,45C 4 H 8 O2: C, 71.06; 

H, 5.46; N, 12.85; Found: C, 70.71; H, 5.11; N, 13.20. EXAMPLE 137 

fvamptpt ha 5 3 -(RS)-(o-Chlorobenzoylamino)-l,3-dihydro-5-phenyl- 

EXAMPLE 134 2H-l,4-benzodia Z epin-2-one 

iS^T^W^^^ 1010 - 3-(RS)-Amino.l ( 3-dih y dro-5- P henyl-2H-l,4-ben- 

methylbenzoylami„o)-2H-l,4-benzodiazepin-2-one zodiazepine-2-one (250 mg, 0.93 mmol) was suspended 
l,3-Dihydro-3-(RS)-amino-5-(2-fluorophenyl)-2H- 10 in methylene chloride (10 ml) and treated with o- 

I, 4-benzodiazepin-2-one (42 mg, 0.156 mmole) and p- chlorobenzoylchloride (0.124 ml, 0.97 mmol) followed 
trifluoromethylbenzoyl chloride (32.5 mg, 0.156 by triethylamine (0.143 ml, 0.97 mmol). The solution 
mmole) were combined in 3 ml of methylene chloride was stirred at room temperature overnight. The reac- 
(CH2CI2), treated with triethylamine (0.0157 g, 0.156 tion solution was chromatographed on silica gel (chlo- 
mmole) and stirred at room temperature 15 minutes. roform followed by 97/3 chloroform/methanol) and 
The mixture was diluted with CH2CI2 (20 ml), washed the combined product fractions were evaporated to 
with 10% citric acid (2X5 ml), dilute sodium bicarbon- dryness in vacuo. TLC: Silica gel (90:10:1, 
ate (2X5 ml), and water (2X5 ml), dried over sodium CHC1 3 :CH 3 0H:H 2 0), R^=0.85. 

sulfate, filtered, and evaporated to dryness in vacuo. 20 NMR: Consistent with structure. 

The residue was crystallized from ethyl acetate (0.4 HPLC: 99% pure. 

ml)/ether (1 ml) to give the title compound which was MS: Molecular ion at m/e=389. 

dried in vacuo at 90°: (m.p. 209°-21 1°). Anal, calc'd for Chd 22Hi 6 ClN 3 0 2 : C, 67.78; H, 4. 14; 

TLC: Single spot, R/=0.62, silica gel plate, 90:10:1:1 N, 10.77; Found: C, 67.34; H, 4.00; N, 10.72. 

(v:v:v:v)CH 2 Cl2:MeOH : HOAc:H 2 0. EXAMPLF 138 
NMR: The spectrum was consistent with the title 

structure and verified the presence of EtO Ac. 3-(RS)-(N-(o-Chlorobenzoyl)-N-methylamino)- 1,3- 

HPLC: Greater than 98% pure. dihydro-l-methyl-5-phenyl-2H-l,4-benzodiazepin- 

MS: Molecular ion at m/e=441. 30 ne 

Anal, calc'd for C 23 Hi5F 4 N 3 O 2 .0.2EtOAc: C, 62.27- M R S)-U-Dihydro-(o-Chlorobenzoylamino)-5-phe- 

H, 3.64; N, 9.16; Found: C, 62.25; H, 3.61; N, 9.11 ' n yl-2H-l,4-benzodiazepin-2-one (200 mg, 0.51 mmol) 

and sodium hydride (52 mg of a 50% suspension in 

EXAMPLE 135 mineral oil, 1.094 mmol) were stirred in 2 ml of dry, 

l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(p-methylben- 35 degassed dimethylformamide under nitrogen in an ice 

zoylamino)-2H-l,4-benzodiazepin-2-one batl >- The mixture was stirred until homogeneous. After 

The procedure of Example 134 was carried out using 2 hours ' methyl iodide (38 & 1 - 094 mmol > was added in 

p-methylbenzoyl chloride (24 mg, 0.156 mmole) in ° ne p0rtl0n - 1116 reaction wa s stirred for 1 hour at 0° C. 

place of p-trifluoromethylbenzoyl chloride The title 40 311(1 1 hour at room temperature. The reaction was 

compound was crystallized from CH 2 C1 2 (3 ml)/Et 2 0(l 9 uenched Wlth 3 m l of saturated sodium chloride solu- 

ml) and dried in vacuo at 90": (m.p. 275°-276° (d)) tK>n " The mixture was extracted with ethyl acetate. The 

TLC: Single spot, R/=0.62, silica gel plate 90-1011 ° lear S ° lutl ° n obtained when chloroform was added 

(v:v:v:v) CH 2 Cl2:MeOH:HOAcH 2 0 ' W3S eva P orated to dryness then chromatographed on 

NMR: The spectrum was consistent with the title 45 silica S el ^'o^/orm as the elution solvent. The 7: 1 

structure mixture ot the di and mono substituted compounds was 

HPLC: Greater than 98% pure fUrther purified by TLC. (Analtech silica 

MS: Molecular ion at m/e=387 S f ^ PfeP TL ° pkt£S develo P ed twice in a 98:2 

Anal, calc'd for C 2 3H 18 FN 3 0, 0.4H 2 O: C, 70.00; H, 50 '^^S^'SSSS R 0 35 

EXAMPLE 136 MS: Molecular ion m/e=417 

I, 3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(p-methoxyben- ** PI T C: 98% ' 

zoylamino)-2H-l,4-benzodiazepin-2-one 55 AnaL calc ' d for C 2 4H 2 oClN 3 0 2 0.35CHC1 3 : C, 63.62; 

The procedure of Example 134 was carried out using * N> 9 " 14; F ° Und: °' 6340; "' 4 55; N ' 8 ' 97 ' 

p-methoxybenzoyl chloride (26.6 mg, 0.156 mmole) in EXAMPLE 139 

place of p-trifluoromethylbenzoyl chloride. The title 3-(RS)-(o-Chlorobenzoylamino)-l,3-dihydro-l-methyl- 

compound was crystallized from CH 2 C1 2 (2 ml)/Et 2 0 60 5-phenyl-2H-l,4-benzodiazepin-2-one 

(1 if " t d f d ™ T^t 90 -;- <m - P - 231 °- 233 °>- 3-(RS)-l,3-Dih y dro-(o-Chlorobenzoyl a mino)-5- P he. 

mSE^S* ' 0 - 47 ' SlllCa ^P late ' 5 %(v/v) nyl-2H-l,4-benzodiazepin-2-one (207 mg, 0.53 mmol) 

mZ and sodium hydride < 26 m S of a 50% suspension in 

NMR: The spectrum was consistent with the title fi5 mineral oil, 0.54 mmol) were stirred in 2 ml of dry, 

Str "^' . „„„, degassed dimethylformamide under nitrogen in an ice 

*,c ™ ? an 9?% PUr6 ' bath " The mixture was stirred until homogenous. After 

MS: Molecular ion at m/e=403. 2 hours, methyl iodide (34 jutl, 0.547 mmol) was added in 
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one portion. (The remainder of the experiment proceeds EXAMPLE 143 

as described in Example 139). , 

NMR: Consistent with structure. l l3 -imydr 0 -5-Phenyl-3-(RS)-(4^ e thylth 10 ben- 

HPLC- 98% 5 zoylamino)-2H-l,4-benzodiazepin-2-one 

MS: Molecular ion m/e 403. The EDC procedure in Example 126 was carried out 

Anal, calc'd for C 23 Hi 8 ClNpghd 30 2 0.62H 2 O: C, using 4-methyl thiobenzoic acid in place of 5-methox- 

66.56; H, 4.67; N, 10.12; Found: C, 66.71; H, 4.53; N, yindole-2-carboxylic acid. The reaction solution was 

9,90. chromatographed on a silica gel column with chloro- 

EXAMPLE 140 form followed by 99:1 CHCl 3 :MeOH (CM). 

S^RSHm-ChlorobenzoylaminoVU-dihydro-S-phenyl- JLO Silica gel 97:3 CM R^0.3 

2H-l,4-benzodiazepin-2-one NMR: Consistent with structure. 

The procedure of Example 137 was carried out using ]5 . ' , . at m . 

m-chlorobenzoyl chloride in place of o-chlorobenzoyl- MS: Molecular ion at m/e 401 

chloride. The reaction was chromatographed using J** « ***** f % ^ Cl * C >f 2 *> 

chloroform as the elution solvent. ' 41 * ' * nl > Fouftd: C > 59 33; H ' 4 21; N > ^ 

TLC: Silica gel 90:10:1 CMA; R/=0.8. ^ EXAMPLE 144 

NMR: Consistent with structure. i.3-Dihydro-3-(RS)-(4'-fluorobenzoylamino)-5- P henyl- 

HPLC:96%. 2H-l,4-benzodiazeoin-2-one 
MS: Molecular ion at m/e 389. 

Anal, calc'd for C22H16N3O2O.62CHCI3: C, 59.86; H, The procedure of Example 137 was earned out using 

3.69; N, 9.30; Found: C, 59.99; H, 3.75; N, 9.18. 25 4-fluorobenzoyl chloride in place of o-chlorobenzoyl 

chloride. The reaction was chromatographed on silica 

EXAMPLE 141 gd chloroform as the elution so i ven t. 

3-(RS)-(3,4-Dichlorobenzoylamino)-l,3-dihydro-5-phe- TLC: Silica gel 97:3 CHCl 3 :MeOH (CM), R/=0.33. 

nyl-2H-l,4-benzodiaze P in-2-one ^ j^MR: Consistent with structure. 

The EDC procedure in Example 126 was carried out HPLC: 95%. 

using 3,4-dichlorobenzoic acid in place of 5-methoxy- MS . Molecu i ar ion at m/e 373. 

indole-2-carboxylic acid. The reaction product was AmL calc , d for C22H]6FN3 o 2 02 h 2 O: C, 70.09; H, 

dissolved in chloroform and chromatographed with 4 39- N 11 15- Found: C, 70.14; H, 4.36; N, 10.93. 

chloroform followed by 99:1 CHCl 3 :MeOH(CM). 35 ' ' 

TLC: Silica gel 97:3 CM, Rf=0.45. EXAMPLE 145 

HPLC: 100%. l,3-Dihydro-5-Phenyl-3-(RS)-(4'-trifluoromethylben- 

NMR: Consistent with structure. zoylamino)-2H-l,4-benzodiazepin-2-one 

MS: Molecular ion at m/e 423. 40 _ , , ,,- • . 

Anal, calc'd for C 22 H 15 C1 2 N 3 0 2 0.08CHC1 3 C, 61.12; " The procedure of Example 137 was carried out using 

H, 3.50; N, 9.69; Found: C, 61.05; H, 3.50; N, 9.30. 4-tnfluoromethylbenzoyl chloride in place of o-chloro- 
benzoyl chloride. The reaction was chromatographed 

EXAMPLE 142 Qn s jjj ca ge j using chloroform as the elution solvent. 

3-(RS)-(p-Chlorobenzoylamino)-l,3-dihydro-5-(2'- 45 TLC . silica ge] 97.3 CHCl 3 :MeOH (CM), R/=0.3. 

fluorophenyl)-l-methyl-4-oxo-2H-l,4-benzodiazepin- NMR . Cons i stent w j t h structure. 

2 ' 0ne HPLC: 99%. 

3-(RS)-(p-Chlorobenzoylamino)l,3-Dihydro-5-(2'- MS . Molecular ion at m/e 423. 
fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one 50 Anal calc - d for C 23 Hi6F 3 N 3 0 2 : C, 65.24; H, 3.81; N, 

(50 mg, 0. 1 1 8 mmol) was stirred in 3 ml of chloroform. g g7 . Found . c 65M . H> 3-94 . N> 9-69 . 
m-Chloroperoxybenzoic acid (23.6 mg, 0.137 mmol) 

was added. After stirring overnight another 23.6 mg of EXAMPLE 146 
MCPBA was added. The solution was stirred for 48 ^ l,3-Dihydro-3-(RS)-(4'-tert-butylbenzoylamino)-5-phe- 

hours then diluted with chloroform and washed with nyl-2H-l,4-benzodiazepin-2-one 

cold saturated sodium bicarbonate. The chloroform ^ edure of Example 137 was oarried out using 

solution was dried over sodium sulfate and evaporated. ^ ^ . r rf O . chlorobenz . 

The residue obtained after evaporation was purified by ' / r . , . ^ n 

preparative TLC with 98:2 CHCl 3 :MeOH (CM) as the 60 °J cM ° nde - ^ ™ ™ chromatographed on 

d 1 • 1 silica gel using chloroform as the elution solvent. 

To SUica Id 98:2 CM, R^=0.4 CM. TLC: Silica 97:3, CHCl 3 :MeOH, R^=0.35. 

NMR: Consistent with structure. NMR: Consistent with structure. 

HPLC: 95%. 65 HPLC: 98%. 

MS: Molecular ion at m/e =437. MS: Molecular ion at m/e 4 1 1 . 

Anal, calc'd for C 23 Hi 7 ClFN 3 0 3 0.05CHC1 3 : C, Anal, calc'd for C 26 H 25 N 3 O 2 0.14CHCl 3 : C, 73.31; H, 

62.37; H, 3.87; N, 9.46; Found: C, 62.41; H, 3.80; H, 9.43. 5.92; N, 9.81; Found: C, 73.69; H, 6.07; N, 9.78. 
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EXAMPLE 147 NMR: Consistent with structure. 

ty. cr^ . . , [a]c"= -90.4° (1.15 mg/ml, CH 2 C1 2 ). 

u^Hfh P , r ° C t m ^ , ""^ ° Ut AmL CalC ' d for C23H 18 C1N 3 0: C, 68.40; H, 4.49; N, 

using 3,5-dichlorobenzoic acid in place of 5-methoxym- 10.41; Found: C, 68.20; H, 4.73- N 10 07 
dole-2-carboxylic acid. The reaction was diluted with 

chloroform and chromatographed on a silica gel col- EXAMPLE 151 

umn with chloroform as the elution solvent. !0 3(R)-(+)-3-(2-Chlorobenzoylamino)-l,3-dihydro-l- 

TLC: Silica gel 97.3 CHCl 3 :MeOH (CM), Ry=0.5 «iethyl-5-phenyl-2H-l,4-benzodiazepin-2-one 

SJS ° 0 ^ SiStent StrUCtUre - The P rocedure of Example 134 was carried out using 

Ev£i , • , 3(RH+).3-amino.l ) 3-dihydro-5-phenyl-l-methyl-2H- 

MS: Mo ecu ar^natm/e 423. l ( 4-benz 0 diaze P in.2-one (41.4 mg, 0.156 mmole) in 

. ^-^^^isa^ C, 62.27; H, 3.56; N, 15 place of l,3-dihydro.3(RS)-amino-5- ( 2-fluoroph e nyl)- 

9.90; Found: C, 62.65; H, 3.67; N, 9.80. 2H-l,4-ben Z odiazepin-2-one, and 2-chlorobenzoyl chlo- 

EXAMPLE 148 nde < 27 - 3 m S' °- 1 56 mmole) in place of p-trifluorometh- 

using p-hydroxybenzoic acid in place of 5-methoxyin- vacuo at 78° C: (m.p. 102°-120° C) 

dole-2-carboxylic acid. The reaction was chromato- TLC: Single spot, R/=0.24, silica gel plate, 5% (v/v) 

graphed on silica gel with chloroform as the elution 25 Et 2 0 in CH 2 C1 2 . 

S01 ^' NMR: Consistent with structure. 

TLC: Silica gel 97:3 CHCl 3 :MeOH, Ry-0.50. HPLC: Greater than 98% pure. 

NMR: Consistent with structure. MS: Molecular ion at m/e=403 

UK??*," • 30 M^ 5 =+ 95 - 4 °( 1 -75mg/ml,CH 2 Cl 2 ). 

MS: Molecular ion at 371. Anal . calc . d for c 23 H 18 C1N 3 C, C, 68.40; H, 4.49; N, 

Anal, calc d for C 22 Hi 7 N 3 0 3 : C, 71.15; H, 4.61; N, 10.41; Found: C, 68.74- H, 4 68- N 10 16 



11.31; Found: C, 70.05; H, 4.63; H, 11.21. 

EXAMPLE 149 



EXAMPLE 152 



r , c . .., , 35 l,3-Dihydro-3(RS)-(p-dimethylaminobenzoylamino)-5- 

3-(RS)-(4-Cyanobenzoylammo)l,3-dihydro-5-phenyl- (2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 



2H- 1 ,4-^, cpm-i-uae The procedure of Example 1 34 was carried out usi 

The procedure m Example 137 was carried out using p-dimethylaminobenzoyl chloride (28.6 mg 0156 

4-cyanobenzoyl chloride in place of o-chlorohenzoyl mmole) in place of p-trifluoromethylbenzoyl chloride 

cMonde. The reaction was chromatographed on silica The citric acid and sodium bicarbonate washes were 

f^T nS l shloroform followed b V 98:2 CHCl 3 :MeOH omitted. The title compound was crystallized from 

( ™> ? S * C elUt !° Q n 7 S f ,1 ^f D CH 2 C1 2 (6 ml)/Et 2 0 (5 ml) and dried in vacuo at 90°: 

TLC: Shea gel 97:3 CM, R^0.3. • (m . p . 2 56°-258° C ) 

Sir C Q°o n ,t tent StrUCtUre - 45 TLC: Single S P 0t ' R ^ 0 - 60 ' silica S el P late > 90=10 1:1 

vrc w , . ' • (V:V:V:V) CH 2 Cl 2 :MeOH:HOAc:H 2 0. 

MS: Molecular ion at m/e=380. NMR: The spectrum was consistent with the title 

Anal, calc d for C 23 H 16 N 4 O 2 0.41H 2 O: C, 71.24; H, structure and verified the presence of H 2 0 

4.37; N, 14.45; Found: C, 71.53; H, 4.37; N, 14.73. ^ HPLC: Greater than 98% pure. 

EXAMPLE 150 MS: Molecular ion at m/e=416. 

3(S)-(-)-3- ( 2-Chloroben Z o y lami n o)-l,3-dihydro-l- , ^J^^ H ' 

methyl-5-phenyl-2H-l ( 4-benzodiazepi n -2-one 5 ' 12, N ' 13 ' 37; F ° Und: C ' 68J3; H ' 516 = N > 13 27 ' 

The procedure of Example 134 was carried out using 55 EXAMPLE 153 

3(S)-(-)-3-amino-l,3-dihydro-5-phenyl-l-methyl-2H- U-Dihydro-3(RS)-(3,4-dimefhoxybenzoylamino)-5-(2- 

l,4-benzodiazepin-2-one (41.4 mg, 0.156 mmole) in fluorophenyl)-2H-l,4-benzodiazepin-2-one 

ST/vf ^^^fR^-^-S^-fluorophenyl)- The procedure of Example 134 was carried out using 

S m r n^T ^ 2 - chlorobenz °y lchl0 - m 3.4-dimethoxybenzoyl chloride (31.3 mg, 0.156 mmole) 

ride (27.3 mg 0.156 mmole) in place of p-trifluorometh- «> in place of p-trifluoromethylbenzoyl chloride. The title 

ylbenzoyl chloride. The product was chromatographed compound was crystallized from CH 2 C1 2 (1.5 ml)/Et 2 0 

on silica gel (5% (v/v) Et 2 0 in CH 2 C1 2 elution) The (3 ml) and dried in vacuo at 90°: (m.p. 206°-207 5° C ) 

combined product fractions were evaporated to dryness TLC: Single spot, R^O.64, silica gel plate, 9010 l" i 

m vacuo to give the title compound which was dried in 65 (v:v:v:v) CH 2 Cl 2 :MeOH:HOAc:H 2 0. 

Va ^° L at c 78 °, C: (m -P; "»M18* C). NMR: The spectrum was consistent with the title 

TLC: Singk spot, R^0.24, silica gel plate, 5% (v/v) structure and verified the presence of Et 2 0 and 

Et 2 Q m CH 2 C1 2 . CH 2 C1 2 . 
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HPLC: Greater than 99% pure. of p-trifluoromethylbenzoyl chloride. The title com- 

MS: Molecular ion at m/e=433. pound was chromatographed on silica gel (5% Et20 in 

Anal, calc'd for C24H20FN3O4. O.BC4H10O. CH 2 C1 2 elution) and the product fractions evaporated 

0.13CH 2 C1 2 : C, 65.24; H, 4.79; N, 9.26; Found: C, 65.22; ? tQ dfyM>g m vacuQ The ^ compound was dried in 

H, 4.55; N, 9.14. vacuQ ^ gr c . (m p ny _ nr c ) 

EXAMPLE 154 TLC: Single spot, R/=0.46, silica gel plate, 10% 

3(S)-(+)-3-(3-Bromobenzoylamino)-l,3-dihydro-5-(2- (v/v) Et 2 0 in CH 2 C1 2 . 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one ^ NMR: Consistent with structure. 

The procedure of Example 134 was carried out using HPLC: Greater than 99% pure. 

3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- MS: Molecular ion at m/e=465. 

methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 [a]j£ 5 = +9.6° (0.0023 g/ml, CH2CI2). 

mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- Ana , ca , c , d for c 23 H 17 BrFN302: C, 59.24; H, 3.67; 

fiuorophenyl)-2H-l,4-benzodiazepin-2-one and 3- 15 N gQX Found Q J9 ^ R 3JJ> ^ g ?? 

bromobenzoyl chloride (34.2 mg, 0.156 mmole) in place ' ' ' ' ' 

of p-trifluoromethylbenzoyl chloride. The title com- EXAMPLE 157 

pound was crystallized from Et 2 0 and dried in vacuo at 3( s).( + ).3-(4-t-Butylbenzoylamino)- l,3-dihydro-5-(2- 

100° C: (m.p. 172M78 C). , c „20 fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one 

TLC: Single spot, Ry^0.66, silica gel plate, 15% iu v ' ' 

(v/v) Et 2 0 in CH 2 C1 2 . The procedure of Example 134 was carried out using 

NMR: Consistent with structure. 3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- 

HPLC: Greater than 99% pure. methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 

MS: Molecular ion at m/e=465. 25 mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- 

[ a ] i3 25 = + i6.7°(0.0025 g/ml, CH2CI2). fluorophenyl)-2H-l,4-benzodiazepin-2-one and 4-t- 

Anal. calc'd for CjjHnBrFNaOi: C, 59.24; H, 3.67; { (3Q ? 0.156 mmole) in place 

N, 9.01; Found: C, 59.45; H, 3.80; N, 8.97. of pWomethylbenzoyl chloride. The product was 

EXAMPLE 155 30 chromatographed on silica gel (4% Et 2 0 in CH2CI2 

l,3-Dihydro-5-phenyl-3(RS)-(3-trifluoromethylthi- elution), and the product fractions evaporated to dry- 

obenzoylamino)-2H- l,4-benzodiazepin-2-one ness i n vacuo. The title compound was dred in vacuo at 

3(RS)-Amino-l,3-dihydro-5-phenyl-2H-l,4-ben- 82" C: (m.p. 184M90 5 C). 

zodiazepin-2-one (80.0 mg, 0.318 mmole), 3-tri- 3J TLC: Single spot, R/=0.37, silica gel plate, 5% (v/v 

fluoromethylthiobenzoic acid (70.7 mg, 0.318 mmole), g t2 g m CH2CI2). 

HBT (43.0 mg, 0.318 mmole) and EDC(61.0 mg, 0.318 NMR: Consistent with structure. 

mmole) were combined in dry DMF (2 ml) and stirred HpLC . Gfeater than 99% 

at room temperature. The pH of the mixture was ad- „„ w . , . . , _,„, 

justed to 9.0-9.5 with triethylamine (64.4 mg, 0.636 40 

mmole) and the mixture stirred for 10 minutes. The Mo a -+&7 (0.0021 g/ml, CH 2 C1 2 ). 

DMF was removed in vacuo, and the residue was Anal, calc'd for C27H26FN3C7: C, 73.12; H, 5.91; N, 

treated with 10% citric acid and extracted with EtOAc. 9.48; Found: C, 73.03; H, 6. 1 1; N, 9.44. 

The combined organic fractions were washed with EXAMPLE 158 

sodium carbonate solution, dried over Na 2 S04, filtered, 45 ' 

and evaporated to dryness in vacuo. The residue was l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(pyrrole-2-car- 

crystallized from EtOAc to give the title compound bonylamino)-2H-l,4-benzodiazepin-2-one 

which was dried in vacuo at 100° C: (m.p. 230°-232° The procedure of Example 134 was carried out using 
c -)- 50 pyrrole-2-carbonyl chloride (20.2 mg, 0.156 mmole) in 

TLC: Single : spot R^O.32, silica gel plate, 15% ^ rf p . trifluoromethylbenzoyl chloride . without 

v VJLct 1* «,stt, „„,pt,„p washing, the reaction mixture was chromatographed on 

S^^SSbSST ^ * (225:10:,:1 (V:V:V:V) CH2Cl 2 :MeOH:HOAc:- 

MS: Molecular ion at m/e=455. 55 H 2 0 elution). The combined product fractions were 

Anal, calc'd for CMH16F3N3O2S: C, 60.65; H, 3.54; evaporated to dryness in vacuo and crystallized from 

N, 9.23; Found: C, 60.82; H, 3.51; N, 9.35. EtOAc to give the title compound which was dried in 

EXAMPLE 156 vacuo at 82 ° C: ^ 271 °" 274 ° C >- 

, ■ , , , J t * ,~ as TLC: Single spot, R/=0.35, silica gel plate, 180:10:1:1 

3(S)-(+)-3-(4-Bromobenzoylamino)-l,3-dihydro-5-(2- 60 * L. '/„„'. „ „ 

fluorophen y l)4-methyl-2H-l,4-benzodiazepin-2.one < v/v/v/v > CH 2 Cl 2 :MeOH:HOAc:H 2 0. 

„, „„ , . , . NMR: Consistent with structure, verifies presence of 
The procedure of Example 1 34 was earned out using 

3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- a25 btOAc ' 
methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 65 HPLC: Greater than 95% pure, 

mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- M & Molecular ion at m/e=362. 

fluorophenyl)-2H-l,4-benzodiazepin-2-one and 4- Anal, calc'd for C20H15FN4O2.O.25C4H10O: C, 65.62; 

bromobenzoyl chloride (34.2 mg, 0.156 mmole) in place H, 4.46; N, 14.58; Found: C, 65.60; H, 4.55; N, 14.53. 



4/13/2009, EAST Version: 2.3.0.3 



4,820,834 

165 166 

EXAMPLE 159 TLC: Sin S le s P ot - R/=0-38, silica gel plate, 10% 

3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(4-iodoben- ^R.^SmSlth structure 

zoylamino)-l-methyl-2H-l,4-benzodiazepin-2-one ™J*1 Consistent with structure. 

r HPLC: Greater than 99% pure. 

The procedure of Example 134 was carried out using - MS: Molecular ion at m/e=465. 

3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- r a]fl23= _ 24 . r (0.0037 g/ml, CH 2 C1 2 ) 

methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 Anal, calc'd for C 23 Hi 7 BrFN 3 0 2 : C, 59.24- H 3 67- 

mraole) in place of l,3-(dihydro-3(RS)-amino-5-(2- N, 9.01; Found: C, 59.14; H, 3.61- N, 9 06 

fluorophenyl)-2H-l,4-benzodiazepin-2-one and 4-iodo- io 

benzoyl chloride (41.6 mg, 0.156 mmole in place of EXAMPLE 162 

p-trifluoromethylbenzoyl chloride. The product was 3(S)-(+)-3-(4-Cyanobenzoylamino)-l,3-dihydro-5-(2- 

chromatographed on silica gel (5% (v/v) Et2<D in flu°r°phenyl)-l-methyl-2H-l,4-benzodiazeoin-2-one 

CH 2 C1 2 elution) and the product fractions evaporated The procedure of Example 134 was carried out using 

to dryness in vacuo. The title compound was dried in 15 3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- 

vacuo at 82° C: (m.p. 128°-140° C). methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 

TLC: Single spot, R/=0.51, silica gel plate, 10% mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- 

(v/v) Et 2 0 m CH2C2. fluorophenyl)-2H-l,4-benzodiazepin-2-one and 4- 

NMR: Consistent with structure. 20 cyanobenzoyl chloride (25.8 mg, 0. 1 56 mmole) in place 

HPLC: Greater than 99% pure. of p-trifluoromethylbenzoyl chloride. The product was 

MS: Molecular ion at m/e= 5 13. chromatographed on silica gel (8% (v/v) Et 2 0 in 

[a]/) 25 = + 8.4° (0.0028 g/ml CH 2 C1 2 ). CH 2 C1 2 elution). The combined product fractions were 

Anal, calc'd for C23Hi 7 FIN 3 0 2 : C, 53.82; H, 3.34; N, evaporated to dryness in vacuo to give the title com- 

8.19; Found: C, 53.72; H, 3.44; N, 8.00. 25 ?gmd whkh was dried jn vacuQ ^ %y Q . (m p 

EXAMPLE 160 130M47* C). 

30 NMR: Consistent with structure, verifies presence of 

The procedure of Example 1 34 was carried out using 0. 1 Et 2 0. 

3(RS)-amino-l,3-dihydro-5-phenyl-2H-l,4-benzodiaze- HPLC: Greater than 98% pure. 

pin-2-one (39.2 mg, 0.156 mmole) in place of 1,3-dihy- MS: Molecular ion at m/e=412 

dro-3(RS)-amino-5-(2-fluorophenyl)-2H-l > 4-ben- [ a]fl 25= + 13 . 0 ° (0 .0027 g/ml, CH 2 C1 2 ). 

zodiazepin-2-one and 2-naphthoyl chloride (29.7 mg, 35 Anal . calc > d for c 24 H, 7 FN 4 0 2 . 0.1C 4 H 10 O: C, 69.80 

0 156 mmole) in place of p-trifluoromethylbenzoyl H, 4.32; N, 13.34; Found: C, 69.50; H, 4.43- N, 13 44 
chloride. The product was chromatographed on silica 

gel (15% (v/v) Et 2 0 in CH 2 C1 2 elution). The combined EXAMPLE 163 

product fractions were evaporated to dryness in vacuo l,3-Dihydro-5-phenyl-3(RS)-(4-a-propylben- 

and crystallized from CH 2 Cl 2 /EtOAc to give the title zoylamino)-2H-l,4-benzodiazepin-2-one 

compound which was dried in vacuo at 82° C: (m.p. The procedure of Example 134 was carried out using 

293°-294° C). 3(RS)-amino-l,3-dihydro-5-phenyl-2H-l,4-benzodiaze- 

TLC: Single spot, R/=0.28, silica gel plate, 15% pin-2-one (39.2 mg, 0.156 mmole) in place of 1,3-dihy- 

(v/v) Et 2 0 in CH 2 C1 2 . 45 dro-3(RS)-amino-5-(2-fluorophenyl)-2H-l,4-ben. 

NMR: Consistent with structure. zodiazepin- 2-one and 4-n-propylbenzoyl chloride (28.5 

HPLC: Greater than 99% pure. mg , 0. 156 mmole) in place of p-trifluoromethylbenzoyl 

MS: Molecular ion at m/e=405. chloride. The product was chromatographed on silica 

AnaL calc'd for C 26 H 19 N 3 0 2 : C, 77.02; H, 4.72; N, gel (15% (v/v) Et 2 0 in CH 2 C1 2 elution). The combined 

10.37; Found: C, 76.88; H, 4.85; N, 10.50. 50 product fractions were evaporated to dryness in vacuo 

EXAMPLE 161 and crystallized from Et20 to give the title compound 

3(S).(-)-3-(2-Bromobenzoylami„o)-l,3-dihydro-5-(2- jf" ^ ta VaCU ° « * T Cs (m " P " 158M62 ° 

fluoropheny,)-!^ J5 "tlc: Single spot, R /= 0.24, silica gel plate, 15% (v/v) 

lhe procedure of Example 134 was carried out using Et 2 0 in CH 2 C1 2 . 

3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- NMR: Consistent with structure. 

methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 HPLC: Greater than 99% pure 

mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- MS: Molecular ion at m/e= 397 

fluorophenyl)-2H-l,4-benzodiazepin-2-one and 2- 60 Anal, calc'd for C 25 H 23 N 3 0 2 : C, 75.54- H, 5 83- N 

bromobenzoyl chloride (34.2 mg, 0.156 mmole) in place 10.57; Found: C, 75.16; H, 5.98; N, 10.74 ' ' 
of p-trifluoromethylbenzoyl chloride. The product was 

chromatographed on silica gel (5% (v/v) Et 2 0 in EXAMPLE 164 

CH 2 C1 2 elution). The combined product fractions were 65 l>3-Dihydro-5-phenyl-3(RS)-(4-phenylbenzoylamino)- 

evaporated to drynss. The residue was crystallized from 2H- 1 ,4-benzodiazepin-2-one 

Et 2 0 to give the title compound which was dried in The procedure of Example 134 was carried out using 

vacuo at 82° C: (m.p. 165°-185° C). 3(RS)-amino-l,3-dihydro-5-phenyl-2H-l,4-benzodiaze- 
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pin-2-one (39.2 mg, 0.156 mmole) in place of 1,3-dihy- EXAMPLE 167 

droO(RS)-ami„o-5.(2-fluorophenyl).2H-14.b e n- 3(SM+)-l,3-Dihydro-5-(2.fluorophenyl)-3- ( 3-iodoben- 

zod.azepin-2-one and 4-phenylbenzoyl chloride (33.8 i 0 yTamino)4-methyl.2H4,4-ben Z odia Z epin-2-one 

mg, 0.156 mmole) in place of p-trifluoromethylbenzoyl 5 - J fT , , . , t . 

chloride. The product was chromatography on silica Thf procedure of Example 134 was earned out using 

gel (15% (v/v) Et 2 G in CH 2 C1 2 elution). The combined 3(S)-(- -3-am^ 

and crystallized from Et 2 0 to give the title compound m „ p '„ . . , ',.J- n \J ,„ H , in L 

,. , l0 .. r , ^ nA o n^o^x io fluorophenyl)-2H-l,4-benzodiazepin-2-one and J-iodo- 

which was dned in vacuo at 82 C: (m.p. 274 -276 C). P 0.156 mmole) in place of 

i" 8 te „2^ R/ " ' g P p-trifluoromethylbenzoyl chloride. The product was 

(V ™™ 2 ~ m ■ u * chromatographed on silica gel (5% (v/v) Et 2 0 in 

NMR: Consistent with structure. OJ*Ck elution) The combined product fractions were 

HPLC: Greater than 98% pure. 15 evaporated t0 dryness m vacuo to give the title com- 

MS: Molecular ion at m/e=431. d which wag dried fa vacuo at 6y c . (m p . 

Anal, calc'd for C 2 aH 2 iN 3 0 2 : C, 77.94; H, 4.91; N, l05 °_ n0 ° c) , 

9.74; Found: C, 77.69; H, 5.17; N, 9.84. TLC: Single spot, R/=0.34 ( silica gel plate, 5% (v/v) 

EXAMPLE 165 20 Et 2 0 in CH 2 C1 2 . 

, , , „__. , , „ c u NMR Consistent with structure. 

^"^^^^SSSS^r^ ^PLC:Greaterthan96%pure.MS : Molecularionat 

The procedure of Example 1 34 was carried out using = + j 3 0 « ( 0 .0024 g/ml, CH2CI2). 

3(RS)-amino-l,3-dihydro-5-phenyl-2H-l,4-benzodiaze- 25 Ana i. ca i c > d for C23H17FIN3O* C, 53.82; H, 3.34; N, 

pin-2-one (39.2 mg, 0.156 mmole) in place of 1,3-dihy- g 19; Found: C, 54.10; H, 3.46; N, 8.18. 

dro-3(RS)-amino-5-(2-fluorophenyl)-2H-l,4-ben- EXAMPLE 168 
zodiazepin-2-one and 4-n-pentylbenzoyl chloride (32.9 

mg, 0.156 mmole) in place of p-trifluorobenzoyl chlo- 3(R)-(-)-l,3-Dihydro-5-(2-fluorophenyl)-3-(3-iodoben- 

ride. The product was chromatographed on silica gel zoylamino)-l-methyl-2H-l,4-benzodia Z epin-2-one 

(15%, (v/v) Et 2 0 in CH 2 C1 2 elution). The combined The procedure of Example 134 was carried out using 

product fractions were evaporated to dryness in vacuo 3(R)-(+>3-amino- 1 ,3-dihydro-5-(2-fluorophenyl)- 1- 

and crystallized from Et 2 0 to give the title compound methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 

which was dried in vacuo at 82° C: (m.p. 203'-205° C). 35 mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- 

TLC: Single spot, R/=0.28, silica gel plate, 15% fluorophenyl)-2H-l,4-benzodiazepin-2-one and 3-iodo- 

(v/v) Et 2 0 in CH 2 C1 2 benzoyl chloride (41.6 mg, 0.156 mmole) in place of 

NMR: Consistent with structure. p-trifluoromethylbenzoyl chloride The product was 
HPLC: Greater than 99% pure. 40 chromatographed on silica gel (5% (y/v) Et 2 0 in 

MS: Molecular ion at m/e=425. CH ^ elut,on > The comblned P roduct were 

Anal, calc'd for C 27 H 27 N 3 0 2 : C, 76.21; H. 6.40; N, evaporated to dryness in vacuo to give the title com- 

9.88; Found: C, 76.07; H, 6.53; N, 10.00. n? C). 

EXAMPLE 166 45 TLC: Single spot, R/=0.38, silica gel plate, 5% (v/v) 

l,3-Dihydro-3(RS)-(l-naphthoylamino)-5-phenyl-2H- Et 2 0 in CH 2 C1 2 . 

l,4-benzodiazepin-2-one NMR: Consistei 

, „ „ , ... , HPLC: Greater than 97% pure. 

The procedure of Example 134 wa^carned out using M& ^ ^ 

3(RS)-amino-l,3-dihydro-5-phenyl-2H-l,4-benzodiaze- 50 „ _ [Qr , Q(m6 /ml> CH2Cl2> 

pin-2-one (39.2 mg, 0.156 mmole) in place of 1,3-dihy- ^ ca]c , d fof C23Hl7FIN3 o 2: c> 53 . 82; H> 3.34; N, 

dro-3(RS)-amino-5-(2-fluorophenyl)-2H-l,4-ben- g ig , Fmn& Q $4 0?; H 3 42 . N> g 5Q 
zodiazepin-2-one and 1-naphthoyl chloride (29.7 mg, 

0.156 mmole) in place of p-trifluoromethylbenzoyl J5 EXAMPLE 169 

chloride. The product was chromatographed on silica 3(R)-(-f)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2-iodoben- 

gel (15% (v/v) Et 2 0 in CH 2 C1 2 elution). The combined zoylamino)-l-methyl-2H-l,4-benzodiazepin-2-one 

product fractions were evaporated to dryness in vacuo -T/he procedure of Example 134 was carried out using 

and crystallized from Et 2 0 to give the title compound 3(R)-(+)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- 
which was dried in vacuo at 65° C.:(m.p. 162°-167° C). 60 me thyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 

TLC: Single spot, R/=0.22, silica gel plate, 15% mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- 

(v/v) Et 2 0 in CH 2 C1 2 . fluorophenyl)-2H-l,4-benzodiazepin-2-one, and 2-iodo- 

NMR: Consistent with structure. benzoyl chloride (41.6 mg, 0.156 mmole) in place of 
HPLC: Greater than 96% pure. 65 p-trifluoromethylbenzoyl chloride. The product was 

MS: Molecular ion at m/e=405. chromatographed on silica gel (5% (v/v) Et 2 0 in 

Anal, calc'd for C 2 6Hi 9 N30 2 : C, 77.02; H, 4.72; N, CH 2 C1 2 elution) The combined product fractions were 

10.37; Found: C, 77.20; H, 4.91; N, 10.25. evaporated to dryness in vacuo and crystallized from 



NMR: Consistent with structure. 
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ether to give the title compound which was dried in 

vacuo at 65° C: (m.p. 231°-235° C). EXAMPLE 172 
TLC: Single spot, Ry=0.24, silica gel plate, 5% (v/v) 3(R)-(+)-3-(2-Chlorobenzoylamino)-l,3-dihydro-5-(2- 

Et 2 0 in CH 2 C1 2 . 5 flu°rophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one 

NMR: Consistent with structure. The procedure of Example 134 was carried out using 

HPLC: Greater than 99% pure. 3(R)-(+)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- 

MS: Molecular ion at m/e=513. methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 

[a] D 25 +26. 1° (0.0028 g/ml, CH 2 C1 2 ) mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- 

Anal. calc'd for C 23 HnFIN 3 0 2 : C, 53.82; H, 3.34; N, 10 fluorophenyl)-2H-l,4-benzodiazepin-2-one and 2- 

8.19; Found: C, 53.71; H, 3.38; N, 8.14. chlorobenzoyl chloride (27.3 mg, 0.156 mmole) in Place 

EXAMPLE 170 of p-trifluoromethylbenzoyl chloride. The product was 

. , , , ^ chromatographed on silica gel (5% (v/v) Et 2 0 in 

3(S)-(-)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2-iodoben- 15 CH 2 C1 2 elution). The combined product fractions were 

zoylamino)-l-methyl-2H-l,4-benzodiazepin-2-one evaporated to dryness in vacuo and crystallized from 

The procedure of Example 134 was carried out using CH 2 C1 2 to give the title compound which was dried in 

3(S)-(-)-3-amino-l,3-dihydro-5-(2-fluorophenyl)-l- vacuo at 65° C: (m.p. 157°-165° C). 

methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 20 TLC: sin gle spot, R/=0.25, silica gel plate, 5% (v/v) 

mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- Et 2° in CH 2 C1 2 . 

fluorophenyl)-2H-l,4-benzodiazepin-2-one and 2-iodo- NMR: Consistent with structure. 

benzoyl chloride (41.6 mg, 0.156 mmole) in place of HPLC: Greater than 99% pure. 

p-trifluoromethylbenzoyl chloride. The product was 25 MS: Molecular ion at m/e=421. 

chromatographed on silica gel (5% (v/v) Et 2 0 in [a]i> 25 = + 16.7° (0.0032 g/ml, CH 2 C1 2 ). 

CH 2 C1 2 elution). The combined product fractions were Anal calc ' d for C 2 3H, 7 C1FN 3 0 2 : C, 65.48; H, 4.06; 

evaporated to dryness in vacuo and crystallized from N ' 9 " 96; Found: C, 65.63; H, 4.10; N, 10.03. 

Et 2 0 to give the title compound which was dried in EXAMPLE 173 

vacuo at 65° C: (m.p. 230°-232° C). 30 . , ^ , n a 

BZ : c i ^ar'• R ' =0 ' ^4 • sllic,Ee ' pk,t5%<v/v, 



NMR: Consistent with structure The P rocedure of Example 134 was carried out using 

HPLC: Greater than 98% pure. 35 beB2 °V l chloride < 21 - 9 m S> mmole) « Place of 

MS: Molecular ion at m/e=513. p-tnfluoromethylbenzoyl chloride. The title compound 

[a]o25 =25.6° (0.0029 g/ml, CH 2 C1 2 ). WaS f y stal,ized from ^ acetate and drf e d in vacuo 

Anal, calc'd for C 23 HnFIN 3 0 2 :C, 53.82; H, 3.34; N, * ^ r'*™? ^'l^ v , 
8.19; Found: C, 53,62; H, 3.25- N 8 30 40 , 86 Sp0t ' R ^= 0 - 18 ' Slllca S el P late > (° hlor °- 

w form-methanol, 1:1 v/v). 
EXAMPLE 171 NMR: The spectrum was consistent with the title 



3(R)-(+)-3-(2-Bromobenzoylamino)-l,3-dihydro-5-(2- 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one HPLC: Greater than 98% pure. 

The procedure of Example 134 was carried out using 45 MS ' M °| e ° ular ion at "i/e=373. 

3(R)-(+)-3-amino-l,3-dihydro-5-(2-fluorophen y l)-l- /r\n^f^? 2 ^\ ^ * * 

methyl-2H-l,4-benzodiazepin-2-one (44.2 mg, 0.156 1U5; F ° Und: °' 7 ° M ' ^ N > 1L ° 7 - 

mmole) in place of l,3-dihydro-3(RS)-amino-5-(2- EXAMPLE 174 

fluorophenyl)-2H-l,4-benzodiazepin-2-one and 2- 50 l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(2-chloro- 

bromobenzoyl chloride (34.2 mg, 0.156 mmole) in place phenyl)carbonylamino-2H-l,4-benzodiazepin-2-one 

of p-trifluoromethylbenzoyl chloride. The product was T he procedure of Example 134 was carried out using 

chromatographed on silica gel (5% (v/v) Et 2 D in 2-chlorobenzoyl chloride (27.3 mg, 0.156 mmole) in 

CH 2 Cl 2e lut,on) The combined product fractions were 55 place of p., ri fluoromethylbenzoyl chloride. The title 



evaporated to dryness in vacuo and crystallized from 



;ompound was crystallized from ethyl acetate and dried 



Et 2 0 to give the title compound which was dried in i n vacuo at 75° C • (m p 224°-224 5° C ) 
V ~c 65 \ C: im t 155M60 ° C) - TLC: Single spot, R^O.27, silica gel plate, (chloro- 

TLC: Single spot, R/=0.28, silica gel plate, 5% (v/v) 60 form-methanol, 97:3 v/v). 
E x^™ C ^ lCh - NMR: The spectrum was consistent with the title 

NMR: Consistent with structure. structure 

HPLC: Greater than 99% pure. HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=465. MS: Molecular ion at m/e=407. 

[3]d 15 = +26.3° (0.0034 g/ml, CH 2 C1 2 ) Anal, calc'd for C 22 H 15 C1FN 3 0 2 . 0.1C 4 H 8 O 2 - C 

Anal, calc'd for C 23 H n BrFN 3 0 2 : C, 59,24; H, 3.67; 64.57; H, 3.82; N, 10.08; Found: C, 64.30- H 3 76- N 

N, 9.01; Found: C, 59.15; H, 3.70; N, 9.12. 9 99 
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EXAMPLE 175 



l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-benzyloxycar- 
bonylamino-2H- 1 ,4-benzodiazepin-2-one 

The procedure of Example 134 was carried out using 
benzyl chloroformate (26.6 mg, 0.156 mmole) in place 
of p-trifluoromethylbenzoyl chloride. The title com- 
pound was crystallized from ethyl acetate and dried in 
vacuo at 75° C: (m.p. 208° C). 

TLC: Single spot, R/=0.37, silica gel plate, (hexane- 
ethyl acetate, 1:1 v/v). 

NMR: The spectrum was consistent with the title 
structure. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=403. 

Anal, calc'd for C23H18FN3O3: C, 68.48; H, 4.50; N, 
10.42; Found: C, 68.84; H, 4.62; N, 10.49. 

EXAMPLE 176 



l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-benzyloxycar- 
bonylamino-2H- 1 ,4-benzodiazeoin-2-thione 

l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-benzylox- 2J 
ycarbonylamino-2H-l,4-benzodiazepin-2-one (6.5 g, 
16.1 mmole) and 2,4-bis-(4-methoxyphenyl)-2,4-dithiox- 
o-l,3,2,4-dithiaphosphetane (4.9 g, 12.1 mmole) were 
combined in 500 ml of toluene and heated at reflux for 
1.5 hours. The reaction mixture was cooled, diluted to 30 
700 ml with ethyl acetate and washed with 10% sodium 
hydroxide solution (4x50 ml) and brine. The organic 
phase was dried (Na2S04) and concentrated under re- 
duced pressure to yield 12 g of crude product. Tritura- 35 
tion with ethyl acetate gave 4.0 g of the analytical prod- 
uct as a yellow powder. Chromatography of the mother 
liquors on silica gel (hexane-ethyl acetate elution, 1:1 
v/v) afforded an additional 2.2 g of pure product: m.p. 
190M91" C. 40 

NMR (CDCI3) Confirmed structure of the title com- 
pound. 

MS (14 ev): 419 (M+), 311, 284, 256, 243, 224. 

Anal, calc'd for C23H18FN3O2S: N, 10.02; C, 65.86; 45 
H, 4.33; Found: N, 9 79; C, 65.59; H, 4.44. 

EXAMPLE 177 
l-(4-Chlorophenyl)carbonyl-l,3-dihydro-5-(2-fluoro- 
phenyl)-3(RS)-(4-chlorophenyl)carbonylamino-2H- 1,4- 50 
benzodiazepin-2-one 

To a solution of l,3-dihydro-5-(2-fluorophenyl)-3- 
amino-2H-l,4-benzodiazepin-2-one (400 mg, 1.49 
mmole) in 25 ml of methylene chloride was added p- 55 
chlorobenzoyl chloride (380 ul, 3.0 mmole). Triethyl- 
amine was added to bring the pH of the reaction mix- 
ture to approximately 6 (moist pH paper) followed by 
4-dimethylamino pyridine (183 mg, 1.5 mmole). After 
stirring at room temperature overnight the reaction 60 
mixture was diluted with methylene chloride to 200 ml 
and washed in succession with 10% citric acid solution 
(3X50 ml), saturated sodium bicarbonate solution, and 
brine. The organic extracts were dried (MgSCU) and 65 
concentrated to give 890 mg of crude product. Silica gel 
chromatography (hexane-ethyl acetate, 1:1 v/v) af- 
forded the analytical product: m.p. 190°-191° C. TLC: 



Single spot, R/=0.70, silica gel (hexane-ethyl acetate, 
1:1 v/v). 

NMR: The spectrum is consistent with the title struc- 

HPLC: Greater than 97% pure. 
MS: Molecular ion m/e=546. 
Anal, calc'd for C29H18CI2FN3O3: N, 7.69; C, 63.74; 
H, 3.32; Found: N, 7.58; C, 63.88; H, 3.46. 

EXAMPLE 178 
l-(4-Chlorophenyl)carbonyl-l,3-dihydro-5-(2-fluoro- 
phenyl)-3(RS)-(4-chlorophenyl)carbonyloxy-2H- 1 ,4- 
benzodiazepin-2-one 
» A suspension of l,3-dihydro-5-(2-fluorophenyl)-3- 
hydroxy-2H-l,4-benzodiazepin-2-one (610 mg, 2.25 
mmole) in 25 ml of methylene chloride was treated with 
4-chlorobenzoyl chloride (0.314 ml, 2.48 mmole) at 
, room temperature. 4-Dimethylaminopyridine (303 mg, 
2.48 mmole) was added and within minutes the reaction 
mixture became homogeneous. The reaction mixture 
was protected from moisture and stirred at room tem- 
perature overnight. An additional equivalent each of 
» 4-chlorobenzoyl chloride and 4-dimethylaminopyridine 
were added and stirring was continued for 8 hours at 
40°-45° C. The reaction mixture was diluted to 150 ml 
with methylene chloride and washed in succession with 
10% citric acid solution (3x50 ml), saturated sodium 
bicarbonate solution (3 X 50 ml) and brine (50 ml). Roto- 
evaporation of the dried (MgSCU) organic phase gave a 
foam which on trituration with ether afforded a beige 
solid. Recrystallization from ethyl acetate afforded 612 
mg of the title compound as a white powder in analyti- 
cal purity: m.p. 198°-199° C. 

NMR (DMSO-d6): The spectrum is consistent with 
the title structure. 
MS (14 ev): 547 (M+), 407, 379, 374, 363, 224, 156. 
Anal, calc'd for C29H17CI2FN2O4: N, 5.11; C, 63.63; 
H, 3.13; Found: N, 5.03; C, 63.68; H, 3.08. 

EXAMPLE 179 
l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(4-chloroben- 

zoy l)oxy-2H- 1 ,4-benzodiazepin-2-one 
A suspension of l,3-dihydro-5-(2-fluorophenyl)-3- 
hydroxy-2H-l,4-benzodiazepin-2-one (610 mg, 2.25 
mmole) in 25 ml of methylene chloride was treated with 
4-chlorobenzoyl chloride (0.314 ml, 2.48 mmole) at 
room temperature. 4-Dimethylaminopyridine (303 mg, 
2.48 mmole) was added and within minutes the reaction 
mixture became homogeneous. The reaction mixture 
was protected from moisture and stirred at room tem- 
perature overnight. An additional equivalent each of 
4-chlorobenzoyl chloride and 4-dimethylaminopyridine 
were added and stirring was continued for 8 hours at 
40°-45° C. The reaction mixture was diluted to 150 ml 
with methylene chloride and washed in succession with 
10% citric acid solution (3X50 ml), saturated sodium 
bicarbonate solution (3 X 50 ml) and brine (50 ml). Roto- 
evaporation of the dried (MgSCH) organic phase gave a 
foam which on trituration with ether afforded a beige 
solid. The mother liquors were concentrated and the 
residue chromatographed on silica gel (hexane-ethyl 
acetate, 1:1 v/v) to give the title compound. 
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NMR (CDCI3): The spectrum is consistent with the Anal, calc'd for C 2 4Hi7FN4OS.0.15C4H 8 O2- N 

title structure. 12-69 . c> 66 89; H> 4 15 . Found: N n Q ' 

Anal, calc'd for C22H14CIFN2O3: N, 6.85; C, 64.63; 3.90. 
H, 3.45; Found: N, 6.68; C, 64.64; H, 3.60. 



EXAMPLE 180 



EXAMPLE 182 



l,3-Dihydro-3(RS)-(4-chlorophenyl)aminocar- 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(4-chloro- bonylamino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin- 
phenyl)carbonylamino-2H-l,4-benzodiazepin-2-thione 2-one 

A mixture of l,3-dihydro-5-(2-fluorophenyl)-3-(RS)- 10 To a solution of 85 mg (0.315 mmole) of 1,3-dihydro- 
amino-2H-l,4-benzodiazepin-2-thione (200 mg, 0.70 3(RS)-amino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin- 
mmole), 4-chlorobenzoic acid (120 nig, 0.77 mmole) and 2-one in 8 ml of dry tetrahydrofuran was added 4- 
l-ethyl-3-(3-dimethylaminopropyl) carbodiimide hy- chlorophenylisocyanate (40 ul, 0.315 mmole) at room 
drochloride (150 mg, 0.77 mmole) were combined in 2 15 temperature. Within 15 minutes a fiocculant, white 
ml of dry N,N-dimethylformamide at room tempera- precipitate formed. Stirring was continued for 8 hours 
ture. The pH of the homogeneous reaction mixture was m °re and the reaction mixture was filtered. The col- 
then adjusted to 8 with triethylamine. The reaction lected solids were washed with hot methanol and dried 
mixture was protected from moisture and stirred at in vacuo to give the analytical product: m.p. 278" C. 
room temperature overnight (about 90% complete after 20 NMR (DMSO-d 6 ): Confirms structure assignment of 
1 hour). The solvent was removed under reduced pres- product. 

sure and the residue dissolved in 100 ml of ethyl acetate. Anal - cal <='d for C22H16CIFN4O2: N, 13.25; C, 62.48; 
The organic phase was then washed in succession with H > 3 - 81 ! Found: N, 13.09; C, 62.33; H, 3.86. 
10% citric acid solution (2x20 ml), saturated sodium 25 EXAMPLE 183 

bicarbonate solution (20 ml), and brine. The dried , L , , . 

(MgSC-4) organic phase was rotoevaporated to dryness 1 ' 3 - Dlh y dro - 1 - ne *yl-3-°x.mmo-5-phenyl(-2H-l,4-ben- 
to yield 300 mg of crude Product. Preparative thick zodiazeoin-2-one 
layer chromatography on Si0 2 (hexane-ethyl acetate, T ° a sus P enslon of potassium tert-butoxide (24.9 g, 
2:1) gave the analytical sample as a solvate: m p' 30 222 mmole ) in 600 m l of dry tetrahydrofuran was added 
156 0 -158°C. 200mlofdry tert-butylalcoholat -20° C. under nitro- 

NMR (DMSO-d 6 ): Confirmed structure of the title ge " - T ° th ' S solution was then added via . addition fun- 
compound. nel U-dihydro-l-methyl-5-phenyl.2H-l,4-benzodiaze- 

MS (14 ev): 423 (M+), 391, 284 268 236 139 35 P in - 2 -° ne ( 25 S. "-9 mmole) in 260 ml of tetrahydrofu- 

Anal. calc'd for C 22 H 15 ClFN 3 OS. 0.10C 4 H 8 Or N ^ The resultin S wine colored solution was stirred for 
9.71; C, 62.17; H, 3.68; Found: N, 9.39; C, 62.45- H, 4 0l' ^ * .~ 2 °° C a " d treated with 17 A ml < 130 

mmole) of isoamyl nitrite. The reaction mixture was 
EXAMPLE 1 8 1 warmed to 0" C. over 1 5 minutes and quenched with the 

l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indole) 40 addition of 60 ml of cold water and 20 ml of glacial 
carbonylamino-2H-l,4-benzodiazepin-2-thione acetic acid - A11 solvents were removed under reduced 

A mixture of l,3-dihydro-5-(2-fluorophenyl)-3-(RS)- P ressure a » d the residue was partitioned between ethyl 
amino-2H-l,4-benzodiaze P in-2-thione (400 mg, 1 40 aC6tate (6 °° ml) a " d bdaS ml) " The P hases were 
mmole), indole-2-carboxylic acid (248 mg, 1.54 mmole) 45 separated and the or E a ™ extracts were dr * d (Na 2 S0 4 ) 
and l-ethyl-3-(3.dimethylamino P ro Py l) carbodiimide ^^TT^ ^ T™™ ™ ^ 

hydrochloride (295 mg, 1.54 mmole) were combined in ™? f " 1° » v ° 21 , 8 of off-white solid., m.p. 

10 ml of dry N,N-dimeth y lformamide at room tempera- ™f 7 ! J'^l f Jf"" 1 ™ 

turp T^^r.w^ftt,-!.™ R/=0.2S chloroform-ethanol, 95:5); 

ture. The pH of the homogeneous reaction mixture was so VnCBr . ™.rri.iv «m i«sn ,«« 
then adjusted to 8 with triethylamine. The reaction 
mixture was protected from moisture and stirred at 

room temperature overnight (about 50% complete after S fCDC! nTsnvrl ™ r 
1 hour). The solvent was removed under reduced pres- ture ™ m em ^' * 

m^iben^ti^nmriaw**** Elemental Analysis Calc'd for C 16 H 13 N 3 0 2 : C, 46' 
The orsamc nhase was thpn «/!ieVipH n ci^occi^ ' "is"U"iu Z . t.o. 



H, 68.81; N, 15.04. Found: C, 4.62; H, 68.67; N, 15.08. 



The organic phase was then washed in succession with 
10% citric acid solution (2X25 ml), saturated sodium 
bicarbonate solution (25 ml), and brine. The dried EXAMPLE 184 

(MgS0 4 ) organic phase was rotoevaporated to dryness 60 3(R,S)-Amino-l,3-dihydro-l-methyl-5-phenyl-2H-l,4- 
to yield 1.4 g of crude product. Preparative thick layer benzodiazepin-2-one 
chromatography on Si0 2 (hexane-ethyl acetate, 1:1) A solution of 150 ml of methanol containing 5 g (17 9 

20? 21T r alytlCal S3mPle ^ 3 bdSe P ° Wder: m ' P " mm ° le) ° f J^^^yi^-l-methyl-S-oximino-S-phenyl- 
' * , _ , , 65 l.+-benzodiazepin-2-one was treated with a slurry of 

NMR (CDCI3): Confirmed structure of the title com- active Raney-nickel catalyst 1 (10 g wet weight). The 
V °^'„. * resulting suspension was hydrogenated on a Parr appa- 

MS (14 ev): 428 <M+), 396, 394, 296, 293, 252, 249. ratus at 60 psi and 23° C. for 30 hours. The catalyst was 
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removed by filtration and the filtrate was concentrated 
to afford the title compound in 95% yield. 

R/=0.23 (chloroform-ethanol, 95:5), R/=0.23 (chlo- 
roform-methanol-acetic acid- water, 90:10:1:1) ? 

JHNMR (CDCI3): spectrum confirms structure as- 
signment. 

1 Raney-Nickel catalyst was prepared according to Fieser & Fieser, 
Reagents for Organic Synthesis, Vol. I, John Wiley & Sons, Inc., New 
York 1967, p. 729. 

EXAMPLE 185 10 

4-Cyano-N-(2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-benzamide 

The procedure of Example 134 was carried out em- 
ploying equivalent amounts of l,3-dihydro-3-(RS)- 15 
amino-5-phenyl-2H-l,4-benzodiazepin-2'One and 4- 
cyanobenzoylchloride. The product was purified by 
chromatography on silica gel (5% (v/v) Et 2 0 in 
CH2CI2 elution). The combined product fractions were 20 
evaporated to dryness in vacuo and crystallized to give 
the title compound which was dried at 65° C. 

NMR: Consistent with structure. 

HPLC: Greater than 97% pure. 

MS: Molecular ion at m/e=388. 25 

Anal. Calc'd for C23H16N4O2.O.4IH2O: C, 71.24; H, 
4.37; N, 14.73. Found: C, 71.53; H, 4.37; N, 14.73. 
EXAMPLE 186 
(S)-a-Amino-N-(2,3-dihydro-2-oxo-5-phenyl-lH-l,4- 30 
benzodiazepin-3-yl)-benzenepropanamide 

A solution of 1.55 gm (3.11 mmol) a-t-butyloxycar- 
bonylamino-N-(2,3-dihydro-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-benzenepropanamide in 10 ml 35 
EtoAc was cooled in an ice bath, saturated with HCl(g) 
and stirred 10 minutes. The solvent was removed in 
vacuo and the residue treated with saturated Na2C03 
and extracted (3xEtOAc). The organics were com- ^ 
bined, washed 1 X H2O, 1 X brine, dried over Na filtered 
and the solvent removed in vacuo. The residue was 
flash chromatographed on silica gel (90/10/1/1 of 
CH 2 Cl2/MeOH/H 2 0/HOAc) and a clean higher R/ 
component was isolated. After conversion to the free 45 
base (Na2C03(aq)/EtOAc) the title compound crystal- 
lized from EtOAc: mp. 208°-210° C. 

NMR: Confirms structure assignment of product and 
verifies presence of H2O. 

HPLC: Greater than 98.9% pure. 

MS: Molecular ion at m/e=398 (free base). 

Anal. Calc'd for C24H22N4O2.0. 1 H z O. C, 72.02; H, 
5.59; N, 14.00. Found: C, 72.01; H, 5.50; N, 14.01. 

EXAMPLE 187 53 

3(S)-(2-Indolecarbonyl)amino-l,3-dihydro-5-phenyl- 
2H-l,4,-benzodiazepin-2-one 

Equimolar amounts of 3(S)-amino-l,3-dihydro-5-phe- 
nyl-2H-l,4-benzodiazepin-2-one, indole-2-carbonyl 60 
chloride and triethylamine were mixed in CH2CI2 at 
room temperature and stirred 10 minutes. Flash chro- 
matography of the reaction solution on silica gel (25% 
Et 2 0 in CH2C1 2 provided the title compound as a white 65 
solid after removal of the solvent: m.p. 188°-95° C. 

NMR: Confirms structure assignment of product and 
verifies presence of CH2CI2. 
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HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e=394 (free base). 
Anal Calc'd for C24H18N4O2.O.O6 CH2CI2: C, 72.33; 
H, 4.57; N, 14.03. Found: C, 72.32; H, 4.47; N, 14.08. 
[a]^5=-88.r (cone. 1.6 mg/ml CH2CI2). 
EXAMPLE 188 
3-(2'-Chlorobenzoylamino)-l-ethoxycarbonylmethyl-5- 
(2'-fluorophenyl)-2H-l,4-benzodiazepine-2-one 
The procedure of Example 4 was employed using 
equimolar amounts of ethylbromoacetate and 1,3-dihy- 
dro-l-ethoxycarbonylmethyl-5-(2-fluorophenyl)-3- 
(RS)-(2-chlorophenylcarbonyl)amino-2H-l,4-ben- 
zodiazepin-2-one. The chromatographed product was 
dried in vacuo at room temperature. 
NMR: Consistent with structure assignment. 
HPLC: Greater than 95% pure. 
MS: Molecular ion at m/e=494. 
Anal. Calc'd for C26H21CIFN3O4.O.4H2O: C, 62.31; 
H, 4.39; N, 8.39. Found: C, 62.39; H, 4.39; N, 8.36. 
EXAMPLE 189 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-2-methylpropanamide 
Equimolar amounts of 3(S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, isobuty- 
ryl chloride, and triethylamine were mixed in CH 2 C1 2 at 
room temperature and stirred 10 minutes. Flash chro- 
matography of the reaction solution on silica gel (10% 
Et20 in CH2CI2) provided the title compound as a 
white foam upon removal of the solvent: m.p. 87°-107° 
C. 

NMR: Confirms structure assignment of product and 
verifies presence of H2O. 
HPLC: Greater than 99.0% pure. 
MS: Molecular ion at m/e=335 (free base). 
Anal. Calc'd for C20H21N3O2.O.2 H 2 0: C, 70.86; H, 
6.36; N, 12.40. Found: C, 70.71; H, 6.40; N, 12.40. 
[a]zj25=-96.8° (cone. =2.2 mg/ml CH 2 C1 2 ). 
EXAMPLE 190 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-3-methylbutanamide 
Equimolar amounts of 3(S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, isovale- 
ryl chloride and triethylamine were mixed in CH2CI2 at 
room temperature and stirred 10 minutes. Flash chro- 
matography of the reaction solution on silica gel (10% 
E12O in CH2CI2) provided the title compound as a 
white foam from Et20: m.p. 83°-102° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99.0% pure. 
MS: Molecular ion at m/e=349. 
Anal. Calc'd for C21H23N3O2: C, 72.18; H, 6.64; N, 
12.03. Found: C, 71.92; H, 6.88; N, 12.05. 
[a]B«=-94.2' (conc.=3.1 mg/ml CH 2 C1 2 ). 

EXAMPLE 191 
(S)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1H- 1 ,4- 
benzodiazepin-3-yl)-cyclohexanecarboxamide 
Equimolar amounts of 3(S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, cyclo- 
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hexane carboxylic acid chloride and triethylamine were washed with tetrahydrofuran and dried in vacuo over 

mixed in CH 2 C1 2 at room temperature and stirred 10 P 2 0 5 to give the analytical product: m.p. 253°-254° C. 

minutes. Flash chromatography of the reaction solution NMR: Confirms structure assignment of product 

on silica gel (10% Et 2 0 in CH 2 C1 2 ) provided the title HPLC: Greater than 99% pure. 

compound as a white solid after removal of the solvent: MS: Molecular ion at m/e=509. 

m.p. 212°-214° C. Anal . Calc ' d for C 26 H 22 C1FN 4 04: C, 61.36; H, 4.36; 

NMR: Confirms structure assignment of product and N, 1 1.01. Found: C, 61.33; H, 4.44; N, 10.90. 
verifies presence of H 2 0. 

HPLC: Greater than 98.9% pure. io EXAMPLE 195 

MS: Molecular ion at m/e=375 (free base). 5-(2-Fluorophenyl)-2,3-dihydro-2-oxo-((((l-phenyle- 

Anal. Calc'd for C23H 25 N 3 O 2 .0.25H 2 O: C, 72.70; H, thyl)amino)carbonyl)amino)-lH-l,4-benzodiazepine-l- 

6.76; N, 1 1.06. Found: C, 72.73; H, 6.86; N, 1 1.25. ' ' acetic acid eth V l ester 

[a]£>25 = _89.7° (cone. =3.2 mg/ml) Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

EXAMPLE 192 " ethox y carbon y lmeth y I - 5 -( 2 -fluorophenyl)-2H-l,4-ben- 

tcmnmu a , .t. , * . , , zodiazepin-2-one-and (+)-o>methylphenylisocyanate 

( )_ w££J ^ ^ Tf I ,T 5 " Phenyl " , H " 1,4 ' W6re mixed in 8 ml of tetrahydrofuran at room 

benzod.azeo.n-3-yl)-3-phenyl-2-prop e nam I de temperature. The reaction mixture was allowed to stand 

Equimolar amounts of 3(S)-amino-l,3-dihydro-l- 2 0 f °r 8 hours and was then filtered. The collected solids 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, cinnam- were washed with tetrahydrofuran and dried in vacuo 

oyl chloride, and triethylamine were mixed in CH 2 C1 2 over P 2 0 5 to givethe analytical product as a 1 : 1 mixture 

at room temperature and stirred 10 minutes. Flash chro- of diastereomers: m.p. 160°-162° C. 

matography of the reaction solution on silica gel (10% NMR: Confirms structure assignment of product. 

Et 2 0 in CH 2 C1 2 ) provided the title compound as a 25 HPLC: Greater than 98% pure, 

white solid after removal of the solvent: m.p. 126°-140° MS: Molecular ion at m/e= 503. 

C Anal. Calc'd for C 2 8H 27 FN 4 04: C, 66.92; H, 5.42; N, 

NMR: Confirms structure assignment of product and 11.15. Found: C, 66.57; H, 5.59; N, 10.82. 
verifies presence of H 2 0. ™ 

HPLC: Greater than 94.6% pure. 3 ° EXAMPLE 196 

MS: Molecular ion at 395 (Free base). 3-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

Anal. Calc'd for C 2 5H 2 iN 3 O 2 .0.25H 2 O: C, 75.07; H, benzodiazepine-3-yl)-2-amino-4-chlorobenzamide 

5.42; N, 10.51. Found: C, 75.02; H, 5.45; N, 10.39. ' ' 3-(R,S)-Amino-l,3-dihydro-l-methyl-5-phenyl-2H- 

[a]fl 2S = -80.6° (conc.=2.13 mg/ml CH 2 C1 2 ). 35 l,4-benzodiazepin-2-one (150 mg, 0.56 mmol) and 2- 

EXAMPLE 193 amino-4-chlorobenzoic acid were coupled according to 

, c . „,,.,,.. . . , , „ the mixed anhydride method. Thus, the benzoic acid 

(S)-N<2,3-Dihydro4-methyl-2-oxo.5-phenyl-lH.l ) 4- analogue was dissolved in 10 ml of I0:l v/v methylene 

benzodLazepm-S-ylJ-W-dimethylpropanamide ^ chloride . DMF at _ 5 - c . and treated whh N . me y thyl . 

Equimolar amounts of 3(S)-amino-l,3-dihydro-l- morpholine (75 pL 0.68 mmol) and i-butylchlorofor- 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, trime- mate (90 ul, 0.68 mmol). After 15 minutes, the amino- 

thylacetylchloride and triethylamine were mixed in benzodiazepine was added and stirring was continued at 

CH 2 C1 2 at room temperature and stirred 10 minutes. 0° C. for 1 hour, then at 23' for 12 hours. Extractive 

Flash chromatography of the reaction solution on silica 45 work-up afforded the crude product which was chro- 

gel (10% Et 2 0 in CH 2 C1 2 ) provided the title compound matographed on silica gel using hexane-ethyl acetate 

as a white foam after removal of the solvent: m.p. (2:1 v/v). The analytical product was a foam which 

85°-94" C. melted at 146° C. 

NMR: Confirms structure assignment of product and NMR: Confirms structure assignment, 

verifies presence of trimethylacetic acid. HPLC: Greater than 99% pure. 

HPLC: Greater than 98.9% pure. MS: Molecular ion at m/e=419. 

MS: Molecular ion at m/e=349 (free base). Anal. Calc.d for C 23 Hi 9 ClN40 2 .H 2 0: C, 63 22- H 

Anal. Calc'd for C 21 H23N 3 0 2 .0.15C 5 Hio0 2 : C, 71.62; 4.84; N, 12.82. Found: C, 63.49; H, 4.49- N, 12 79 ' 

H, 6.77; N, 11.52. Found: C, 71.57; H, 6.85; N, 11.48. 55 BYiMBI „ 1Q7 

[a]^=-91.V (conc. = 3.15 mg/ml CH 2 C1 2 ). EXAMPLE 197 

py a i#nr c , „„ N-(4-Chlorphenyl)-2,3-dihydro- l-methyl-2-oxo-5-phe- 

EXAMPLE 194 nyl-lH-l,4-benzodiazepine-3-carboxamide 

3K(((4-CMorophenyl)amino)carbonyl)amino)-5-(2- Fres hly distilled THF (3ml) was treated with 0 167 

C. under a N 2 atmosphere. n-Butyl lithium in hexane 



Equimolar amounts of 3-(RS)-amino-l,3-dihydro-l- (1.20 mmol, 0.774 ml of 1.55 M) was added, the solution 
ethoxycarbonylmethyl-5-(2-fluorophenyl)-2H-l,4-ben- stirred 5 minutes and then allowed to warm to room 
zodiazepm-2-one and 4-chlorophenylisocyanate were 65 temperature. The solution was recooled to -75° C. and 
mixed in 8 ml of dry tetrahydrofuran at room tempera- 150 mg (0.60 mmol) of l,3-dihydro-l-methyl-5-phenyl- 
ture. The reaction mixture was allowed to stand for 8 2H-l,4-benzodiazepin-2-one was added in 25 mg incre- 
hours and was then filtered. The collected solids were ments as a solid. The red suspension was stirred 5 min- 
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utes and then warmed to room temperature. The solu- EXAMPLE 201 

tion was recooled to -75" C, 76.8 ml (0.60 mmol) of j , , * ,. 

p-chlorophenylisocyanate was added, stirred 5 minutes (S)-N-2 3-Dihydro-l-methyl-2-oxo-5- P henyl-lH-l,4- 

and then warmed to room temperature. After stirring 1 • benzodiazepm-3.yi)-4-pentylbenz al mde 

hour, brine was added and the mixture was extracted The procedure of Example 134 was carried out using 

(3x EtOAc). The organics were combined, washed (2x equivalent amounts of 3(S)-(-)-3-amino-l,3-dihydro-l- 

H 2 0, lx brine), dried over Na 2 S0 4 , filtered and the methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4-n- 

solvent was removed in vacuo. The residue was flash pentylbehzoylchloride. The product was purified by 

chromatographed on silica gel (5% Et 2 0 in CH 2 C1 2 ) to 10 chromatography on silica gel (5% (v/v) Et 2 0 in 

give the title compound which was crystallized from CH 2 C1 2 elution). The combined product fracions were 

ether: m.p. 159°- 165° C. evaporated to dryness in vacuo and crystallized to give 

NMR: Confirms structure assignment of product. the title compound which was dried at 65° C. 

HPLC: Greater than 99.9% pure. [cl]d 15 = -82° (cone. = 3 mg/ml CH 2 C1 2 ). 

MS: Molecular ion at m/e=403 NMR: Consistent with structure. 

Anal. Calc'd for C 23 Hi 8 ClN 3 0 2 : C, 68.40; H, 4.49; N, HPLC: Greater than 97% pure. 

10.41. Found: C, 68.33; H, 4.61; N, 10.35 MS: Molecular ion at m/e=440. 

BY . m , „ .... Anal. Calc'd for C 2 8H 29 N 3 0 2 : C, 76.51; H, 6.65; , 

tXAWLb 15,8 20 9.56. Found: C, 76.34; H, 6.91; N, 9.21. 

(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- By . Mpl 

benzodiazepin-3-yl)-cyclohexanecarboxamide bXAMrLt 202 

The procedure of Example 1 34 was carried out using 3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3-dihy- 

equivalent amounts of 3(R)-(+)-3-amino-l,3-dihydro-l- dro-2-oxo-5-phenyl-lH-l,4-benzodiazepine-l-acetic 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and cy- 25 

clohexane carboxylic acid chloride. The product was Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

puridied by chromatography on silica gel (5% (v/v) carboxy-methyl-5-phenyl-2H-l,4-benzodiazepin-2-one 

Et 2 0 in CH 2 C1 2 elution). The combined product frac- and 4-chlorophenylisocyanate were mixed in 8 ml of 

tions were evaporated to dryness in vacuo and crystal- 30 dry tetrahydrofuran at room temperature. The reaction 

lized to give the title compound which was dried at 65° mixture was allowed to stand for 8 hours and was then 

C. m.p. 212°-214° C. filtered. The collected solids were washed with tetrahy- 

NMR: Consistent with structure. drofuran and dried in vacuo over P 2 Os to give the ana- 

HPLC: Greater than 97% Pure. lytical product: m.p. 178M80" C. 

MS: Molecular ion at m/e=375 35 NMR: Confirms structure assignment of product. 

Anal. Calc'd for C 23 H 25 N 3 0 2 : C, 73.57; H, 6.71; N, HPLC: Greater than 98% pure. 

11.19. Found: C, 73.22; H, 6.81; N, 11.16. MS: Molecular ion at m/e=463. 

fyampt f too Anal. Calc'd for C 24 Hi9ClN 4 04.JH 2 0: C, 61.67; H, 

LAAMrLE l*> ^ n 99 Q ^ ^ R> ^ ^ n ?Q 

3-((2,3-Dihydro-lH-indol-3-yl)methyl)-l,3-dihydro-5- w 

phenyl-2H-l,4-benzodiazepin-2-one EXAMPLE 203 

The procedure of Example 9 was followed in which (S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

3(R)-[(lH-indol-3-yl)methyl]-5-phenyl-l,3-dihydro-2H- benzodiazepin-3-yl)-4-(trifluoromethyl)-benzamide 

I, 4-benzodiazepin-2-one was reduced to give the tile 45 The procedure of Example 134 was carried out using 
compound. The analytical sample was obtained after equivalent amounts of 3(S)-(—)-3-amino-l,3-dihydro-l- 
silica gel chromatography using hexane-ethyl acetate. methy]-5-phenyl-2H-l,4-benzodiazepin-2-one and 4-tri- 

NMR: Consistent with structure. fluoromethylbenzoylchloride. The product was puri- 

HPLC: Greater than 95% pure. 5Q fied by chromatography on silica gel (5% (v/v) Et 2 0 in 

MS: Molecular ion at m/e=367 CH 2 C1 2 elution). The combined product fractions were 

Anal. Calc'd for C 2 4H 2 iN 3 0: C, 78.45; H, 5.76; N, evaporated to dryness in vacuo and crystallized to give 

II. 44. Found: C, 78.84; H, 5.75; N, 11.18. the title compound which was dried at 65° C: m.p. 

EXAMPLE 200 ^ [< ^ s = _^ ^ =J 

l,3-Dihydro-l-methyl-3-((l-methyl-lH-indol-3-yl) NMR: Consistent with structure. 

methyl)-5-phenyl-2H-l,4-benzodiazepin-2-one HpLC; Greater than Q?% pure 

The procedure of Example 4 was employed using MS: Molecular ion at m/e=437. 

equimolar amounts of iodomethane and l,3-dihydro-5- Anal. Calc'd for C 2 4H] 8 F 3 N 3 O 2 .0.25C6Hi4: C, 66.73; 

phenyl-3(R)-(3'-indolyl)methyl-2H-l,4-benzodiazepin- 60 H , 4.72; N, 9.15. Found: C, 66.95; H, 4.67; N, 9.18. 

2one. The chromatographed product was dried in EXAMPLE 204 

vacuo at room temperature as a foam. ' ' 1 J 

NMR: Consistent with structure assignment. 3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3-dihy- 

HPLC: Greater than 99% pure. 65 dro-2-oxo-5-phenyl-lH-l,4-benzodiazepine-l-acetic 

MS: Molecular ion at m/e=393. acid ^ ester 

Anal. Calc'd for C 26 H 23 N 3 0: C, 79.36; H, 5.89; N, Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

10.68. Found: C, 79.68; H, 6.02; N, 10.57. ethoxycarbonylmethyl-5-phenyl-2H-l,4-benzodiazepin- 
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2-one and 4-chlorophenylisocyanate were mixed in 8 ml 
of dry tetrahydrofuran at room temperature. The reac- 
tion mixture was allowed to stand for 8 hours and was 
then filtered. The collected solids were washed with 
tetrahydrofuran and dried in vacuo over P2O5 
the analytical product: m.p. 228°-229° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=491. 

Anal. Calc'd for C26H23CIN4O4: C, 63.61; H, 4.72; N, 
11.41. Found: C, 63.54; H, 4.88; N, 11.08. 

EXAMPLE 205 
5-(2-nuorophenyl)-2,5-dihydro-3-((((l-methylethyl- 
)amino)carbonyl)amino)-2-oxo- 1H- 1,4-benzodiazepine- 
1 -acetic acid ethyl ester 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
ethoxycarbonylmethyl-5-(2-fluorophenyl)-2H- 1 ,4-ben- 
zodiazepin-2-one and isoproplylisocyanate were mixed 
in 8 ml of dry tetrahydrofuran at room temperature. 
The reaction mixture was allowed to stand for 8 hours 
and was then filtered. The collected solids were washed „ 
with tetrahydrofuran and dried in vacuo over P2O5 to 
give the analytical product: m.p. 155°-157° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=449. 30 
Anal. Calc'd for C 2 3H25FN 4 04.£H20: C, 61.45; H, 
5.83; N, 12.46. Found: C, 61.18; H, 5.52; N, 12.37. 
EXAMPLE 206 

(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 35 
benzodiazepin-3-yl)-4-pentylbenzamide 
The procedure of Example 134 was carried out using 
equivalent amounts of 3(R)-(+ )-3-amino-l,3-dihydro-l- 
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EXAMPLE 208 

3 -((((4-Chlorophenyl)amino)carbonyl)amino)-2,3-dihy- 
dro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepine- 1 -acetic 
5 acid phenylmethyl ester 

Equimolar amounts of 3(RS)-amino-l,3-dihydro-l- 
phenylmethyloxycarbonylmethyl-5-phenyl-2H-l,4-ben- 
zodiazepin-2-one and 4-chlorophenylisocyanate were 
10 mixed in 8 ml of dry tetrahydrofuran at room tempera- 
ture. The reaction mixture was allowed to stand for 8 
hours and was then filtered. The collected solids were 
washed with tetrahydrofuran and dried in vacuo over 
P2O5 to give the analytical product: m.p. 220°-222° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e=553. 
Anal. Calc'd for C31H25CIN4O4.O.3H2O: C, 66.67; H, 
20 4.62; N, 10.03. Found: C, 66.52; H, 4.42; N, 9.87. 
EXAMPLE 209 

2,3-Dihydro-2-oxo-5-phenyl-3-(((phenylmethoxy)car- 
bonyl)amino)- 1 H- 1 ,4-benzodiazepine- 1 -acetic acid 
25 ethyl ester 

The procedure of Example 4 was employed using 
equimolar amounts of ethylbromoacetate and 1,3-dihy- 
dro-3(R,S)-(phenylmethyloxycarbonyl)amino-5-phe- 
30 nyl-2H-l,4-benzodiazepin-2-one. The chromatographed 
product (ethyl acetate-hexane) was dried in vacuo at 
room temperature over P2O5: m.p. 65°-66° C. 

NMR: Consistent with structure assignment and 
shows 

approximately 10% of the 3,4-double bond isomer. 
HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e=472. 
Anal. Calc'd for C27H25N3O5: C, 68.78; H, 5.34; N, 



methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4-n- 40 8 " 91 - Found: C ' 68 - 85 : H > 5 - 55 > N> 8.60. 



pentylbenzoylchloride. The product was purified by 
chromatography on silica gel (5% (v/v) Et 2 0 in 
CH2CI2 elution). The combined product fractions were 
evaporated to dryness in vacuo and dried at 65° C. 

NMR: Consistent with structure. 

HPLC: Greater than 97% pure. 

MS: Molecular ion at m/e=440. 

Anal. Calc'd for C 28 H29N302.iH20: C, 75.73; H, 
6.69; N, 9.46. Found: C, 75.69; H, 6.85; N, 9.45. » 

EXAMPLE 207 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-4-(trifluoromethyl)-benzamide 

The procedure of Example 134 was carried out using * 
equivalent amounts of 3(R)-(+)-3-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4-tri- 
fluoromethylbenzoylchloride. The product was puri- 
fied by chromatography on silica gel (5% (v/v) Et20 in « 
CH2CI2 elution). The combined product fractions were 
evaporated to dryness in vacuo and dried at 65° C. 

NMR: Consistent with structure. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=437. 

Anal. Calc'd for C24H18F3N3O2.JC6H14: C, 66.95; H, 
4.67; N, 9.18. Found: C, 66.92; H, 4.57; N, 9.54. 



EXAMPLE 210 
(R)- 1 ,3-Dihydro-3-(l H-indol-3-ylmethyl)- 1 -methyl-5- 
phenyl-2H-l,4-benzodiazepin-2-one 
The procedure of Example 4 was employed using 
equimolar amounts of iodomethane and l,3-dihydro-5- 
phenyl-3(R)-(3'-indolyl)methyl-2H-l,4-benzodiazepin- 
2-one. The chromatographed product was dried in 
vacuo at room temperature as a foam. 
NMR: Consistent with structure assignment. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=379. 
Anal. Calc'd for C25H21N3O: C, 79.13; H, 5.58; N, 
55 11.08. Found: C, 78.99; H, 5.60; N, 11.03. 

EXAMPLE 211 
3-((2,3-Dihydro-l-methyl-lH-indol-3-yl)methyl)-l,3- 
dihydro-l-methyl-5-phenyl-2H-l,4-benzodiazepin- 
60 2-one 

The procedure of Example 9 was followed in which 
l-methyl-3(R)-[(N-methyl-lH-indol-3-yl)methyl]-5- 
phenyl- l,3-dihydro-2H- l,4-benzodiazepin-2-one was 
65 reduced to give the title compound. The analytical 
sample was obtained after silica gel chromatography 
using methylene chloride - ethyl ether (2%). 
NMR: Consistent with structure. 
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HPLC: Greater than 99% pure. EXAMPLE 215 

MS: Molecular ion at m/e=395. (l(2-Eth y lamino)-2-oxoethyl)-2 ) 3-dihydro-5-phenyl-2- 
Anal. Calc'd for C 26 H 25 N 3 0 : C, 78.96; H, 6.37; N, ( * oxoTH-l^benzodiazepin-S-yD-carbamic acid 
10.63. Found: C, 78.45; H, 6.36; N, 10.46. 5 phenylmethyl ester 

EXAMPLE 212 The products of Example 134 was carried out using 

(2,3-Dihydro-2-oxo-l-(2-oxo-2-((phenylmethyl- equivalent amounts of 1,3-dihydro-l-chlorocarbonyl- 

)amino)eth y l)-5-phenyl-lH-l,4-benzodiazepin-3-yl)- methyl-3(phenylmethyloxycarbonyl)amino-5-phenyl- 
carbamic acid phenylmethyl ester 10 2H-l,4-benzodiazepin-2-one and ethylamine. The prod- 

, ,„„ . J . uct was purified by chromatography on silica gel (hex- 

The procedure of Example 134 was earned out using elMion) The combined product frac . 

equivalent amounts of 1,3-dihydro-l-chlorocarbonyl- tions wgre evaporated t0 dryness in vacuo and crystal . 
methyl-3-(phenylmethyloxycarbonyl)amino-5-phenyl- hzed tQ givg the title compound which was dr i e d at 65°: 
2H-l,4-benzodiazepin-2-one and aniline. The product 15 m p ^9° q 
was purified by chromatography on silica gel (hexane- NMR: Consistent with structure, 
ethyl acetate elution). The combined product fractions HPLC: Greater than 99% pure, 
were evaporated to dryness in vacuo and crystallized to MS: Molecular ion at m/e = 47 1 . 
give the title compound which was dried at 65° C: m.p. 20 Anal. Calc'd for C27H26N4O4: C, 68.92; H, 5.57; N, 
204°-205° C. 11.91. Found: C, 68.92; H, 5.62; N, 12.17. 

NMR: Consistent with structure. EXAMPLE 216 

HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e= 533. 
Anal. Calc'd for C32H28N4O4: C, 72.16; H, 5.30; N, ' 
10.52. Found: C, 72.14; H, 5.51; N, 10.73. ™* procedure of Example 134 was carried out em- 

ploying equivalent amounts of 1,3-dihydro-l-methyl- 
EXAMPLE 2 1 3 3(RS)-amino-5-phenyl-2H- 1 ,4-benzodiazepin-2-one and 

{2,3-Dihydro-2-oxo-l-[2-oxo-2-(butylamino)ethyl]-5- 30 4-bromobenzoyl chloride. The product was purified by 
phenyl-lH-l,4-benzodiazepin-3-yl}-carbamicacid chromatography on silica gel (5% (v/v) Et20 in 
phenylmethyl ester OrfcChelution). The combined product fractions were 

The procedure of Example 134 was carried out using t0 dryness in vacuo and crystallized to give 

. , K A ....... , u , the title compound which was dried at 65 C. 

equivalent amounts of 1,3-dihydro-l-chlorocarbonyl- 35 ^ ^ ^ 

methyl-3-(phenylmethyloxycarbonyl)amino-5-phenyl. RpLC . Qreater ^ 99% pure 

2H-l,4-benzodiazepin-2-one and n-butylamine. The M S: Molecular ion at m/e =448. 

product was purified by chromatography on silica gel Aflal Calc>d for c 2 3Hi8BrN 3 02: C, 61.62; H, 4.05; N, 

(hexane-ethyl acetate elution). The combined product 93-7 p ound . q 61.77; H, 3.96; N, 9.12. 

fractions were evaporated to dryness in vacuo and crys- EXAMPLE 217 

tallized to give the title compound which was dried at 

65° C • m p 127°-129° C N-(4-Chlorophenyl-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
NMR: Consistent with structure. phenyHH-l^benzodiazepin-S-yD-urea 
HPLC: Greater than 98% pure. 45 Equimolar amounts of l,3-dihydro-l-methyl-3(RS)- 

MS: Molecular ion at m/e=499. amino-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 

Anal. Calc'd for C 29 H3oN40 4 .0.2H20: C, 69.36; H, chlorophenyl isocyanate were mixed in 8 ml of dry 
6.10; N, 11.16. Found: C, 69.31; H, 5.89; N, 11.24. tetrahydrofuran at room temperature. The reaction 

mixture was allowed to stand for 8 hours and was then 
EXAMPLE 214 50 filtered. The collected solids were washed with tetrahy- 

5-(2-Fluorophenyl)-2,3-dihydro-3-((lH-indol-2-ylcar- drofuran and dried in vacuo over P2O5 to give the ana- 
bony l)amino)-2-oxo- 1 H- 1 ,4-benzodiazepine- 1 -acetic ly tical product. 

acid ethyl ester NMR: Confirms structure assignment of product. 

The procedure of Example 4 was employed using 55 HPLC: Greater than 99% pure_ 

equimolar amounts of ethylbromoacetate and 1,3-dihy- ™ S \ U ° T% f '?? £ ^n r, L ^ « Mnj «« 
. , , , , t Anal. Calc'd for C 2 3Hi9ClN40 2 : C, 65.94; H, 4.52; N, 

^^l^y^-'?: a ^^^ 13.38. Found: C, 65.57; H, 4.76; N, 13.50. 
(2-indolecarbonyl)ammo-2H- l,4-benzodiazepm-2-one. 

The chromatographed product was dried in vacuo at 60 EXAMPLE 218 

room temperature, and triturated with ether. N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- 

NMR: Consistent with structure assignment and con- l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-benzamide 

firms ether solvate. The procedure of Example 134 was carried out using 

HPLC: Greater than 98% pure. 65 equivalent amounts of 3(R,S)-3-amino-l,3-dihydro-l- 

MS: Molecular ion at m/e=498. methyl-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

Anal. Calc'd for C28H23N4O4.O.I5C4H10O: C, 67.40; and 4-trifluoromethylbenzoylchloride. The product 

H, 4.85; N, 1 1.00. Found: C, 67.48; H, 5.00; N, 1 1.23. was purified by chromatography on silica gel (5% (v/v) 
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Et 2 0 in CH 2 C1 2 elution). The combined product frac- Anal . Calc . d for C28H28CIN5O3: C, 64.92- H 5 48- N 

tions were evaporated to dryness in vacuo to give the 13 52 Found; Q M gg R ' ' ' 

title compound which was dried at 65 C. 

NMR: Consistent with structure. EXAMPLE 222 

HPLC: Greater than 98% pure. 5 „ ~. . . . „ ,„„,,., , 

MS: Molecular ion at m/e=455. (H2-D eth y lam I „o)-2-oxoethyl)-2,3-d,hydro-2-oxo-5- 

Anal. Calc'd for C 2 4H I7 F 4 N 3 0 2: C, 63.30; H, 3.76; N, P^yUH-l^benzodiazepm-S-yl) phenylmethyl ester 

9.23. Found: C, 63.48; H, 3.71; N, 9.22. The procedure of Example 134 was carried out using 

EXAMPLE 219 10 ec l uivalent amounts of 1,3-dihydro-l-chlorocarbonyl- 

(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro.l-methyl-2-oxo- ^^"-(Ph-y^^yloxycarbonyDamino-S-phenyl- 

lH-l^-benzodiazepin-S-yy^-CtrifluoromethyO-benza- 2H-l,4-benzodiazepin-2-one and diethylamine. The 

mide product was purified by chromatography on silica gel 

The procedure of Example 134 was carried out using 15 ( hexane - ethvl acetate elution). The combined product 

equivalent amounts of 3(S)-(-)-3-amino-l,3-dihydro-l- fractions were evaporated to dryness in vacuo to give 

methyl- 5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one the title compound which was dried at 65° C: m.p. 

and 4-trifluoromethylbenzoylchloride. The product 153°-154° C. 

was purified by chromatography on siFica gel (5% 20 NMR: Consistent with structure 

(v/v) Et 2 0 in CH 2 C1 2 elution). The combined product H PLC: Greater than 99% pure 

fractions were evaporated to dryness in vacuo to give uc x „ , . . ^ , „„„ 

the title compound which was dried at 65° C. MS= Molecular lon at m/e=499. 

NMR: Consistent with structure. AtaL Calc ' d for C 2 9H 3 oN 4 0 4 .|H 2 0: C, 68.62; H, 

HPLC: Greater than 98% pure. & 6.15; N, 11.04. Found: C, 68.76; H, 5.94; N, 10.88. 

MS: Molecular ion at m/e=455. EXAMPLE 223 
Anal. Calc'd for C 24 Hi7F 4 N30 2 : C, 63.30; H, 3.76; N, 

9.23. Found: C, 63.25; H, 3.87; N, 8.99. N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- 

EXAMPLE 220 30 M-benzodiaz ep in-3-yl)-4-pentylbenzamide 

3-((((4-Chlorophenyl)amino)c a rbonyl ) ami„o)-2,3-dihy- The P™ edu « ^I'lt ^ ^ ° Ut USi " g 

dro-2-oxo-5-phenyl-N-(phenylmethyl,-lH-l,4-ben- et l UIvalent "noiinte of 3(R > S)-amino-l,3-dihydro-l- 

zodiazepine-l-acetamide methyl-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 35 md 4-n-pentylbenzoyl chloride. The product was puri- 

phenylmethylaminocarbonylmethyl-5-phenyl-2H-l,4- fied ov chromatography on silica gel (5% (v/v) Et 2 0 in 

benzodiazepin-2-one and 4-chlorophenylisocyanate CH 2 C1 2 elution) The combined product fractions were 

were mixed in 8 ml of dry tetrahydrofuran at room evaporated to dryness in vacuo to give the title com- 

temperature. The reaction mixture was allowed to stand pound which was dried at 65° C. 

for 8 hours and was then filtered. The collected solids NMR: Consistent with structure 

were washed with tetrahydrofuran and dried in vacuo HPT r rrMl „ ttl ancf 

over P 2 O s to give the analytical product: m.p. HPLO Greater than 97% pure. 

260°-262° C. MS: Mol ecu l ar ion at m/e458. 

NMR: Confirms structure assignment of product. 45 AnaL Calc ' d for C 28 H 28 FN 3 0 2 .JH 2 0: C, 72.94; H, 

HPLC: Greater than 99% pure. 6 -°l; N, 9.11. Found: C, 73.08; H, 6.37; N, 9.43. 

MS: Molecular ion at m/e=552. EXAMPLE 224 

Anal. Calc'd for C 3 iH 26 ClN 5 0 3 : C, 67.45; H, 4.75; N, HAAiVLrLh. 224 

12.69. Found: C, 67.30; H, 4.58; N, 12.63. 3-((((4-Chlorophenyl)amino)carbonyl)amino)-N-ethyl- 

EXAMPLE 221 ^ 2 ' 3 " dih >' dro - 2 - oxo - 5 -P hen yl-l H - 1 ' 4 - benz o d i az epine-l- 

' _ acetamide 
3-((((4-Chlorophenyl)amino)carbonyl)amino)-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-benzodiaze- Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

pine- 1-acetamide ethylaminocarbonylmethyl-5-phenyl-2H- 1 ,4-ben- 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- zodiazepin-2-one and 4-chlorophenylisocyanate were 

diethylaminocarbonylmethyl-5-phenyl-2H-l,4-ben- mixed in 8 ml of dry tetrahydrofuran at room tempera- 

zodiazepin-2-one and 4-chlorophenylisocyanate were ture. The reaction mixture was allowed to stand for 8 

mixed in 8 ml of dry tetrahydrofuran at room tempera- hours and was then filtered. The collected solids were 

ture. The reaction mixture was allowed to stand for 8 « washed with te t ra hydrofuran and dried in vacuo over 

hours and was then filtered. The collected solids were D n „ . , . , A 

washed with tetrahydrofuran and dried in vacuo over P2 °' '° S ™ the aMlytlCaI pr ° duCt: m *- 293 C < d >" 

P2O5 to give the analytical product: m.p. 284°-285° C. NMR: Conflrins structure assignment of product. 

NMR: Confirms structure with assignment of prod- 65 HPL C: Greater than 98% pure, 

uct. MS: Molecular ion at m/e=490. 

HPLC: Greater than 99% pure. Anal. Calc'd for C 2 6H 2 4C1N 5 0 3 : C, 63.73; H, 4.94; N, 

MS: Molecular ion at m/e=518. 14.29. Found: C, 63.37; H, 5.15; N, 14.22. ' 
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(l-((3-((2,3-Dihydro-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)methyl)-2,3-dihydro-lH-indol-l-yl)car- 
bonyl)-3-methylbutyl)-carbamic acid-l,l-dimethylethyl 5 
ester 

The procedure of Example 21 was carried out using 
the same reagents and amounts except that 1,3-dihydro- 
5-phenyl-3(R)-3'-a,/8-indolenyl)methyl-2H-l,4-ben- 10 
zodiazepin-2-one was substituted for the 5-(2-fluorophe- 
nyl) analog. The purified product (silica gel chromatog- 
raphy) was dried at 65° C. in vacuo. 

NMR: Structure assignment is consistent with spec- 
trum. 15 

HPLC: Greater than 99% pure. 

MS: Molecular ion at m/e=581. 

Anal. Calc'd for C 35 H4oN40 4 : C, 72.39; H, 6.94; N, 
9.65. Found: C, 72.49; H, 6.68; N, 9.58. 20 

EXAMPLE 226 
4-( 1 , l-Dimethylethyl)-N-(5-(2-fluorophenyl)-2,3-dihy- 
dro-l-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl)-benza- 

mide j 

The procedure of Example 134 was carried out using 
equivalent amounts of l,3-dihydro-3(R,S)-amino-5-(2- 
fluorophenyl)-2H-l,4-benzodiazepin-2-one and 4-t- 
butylbenzoylchloride. The product was purified by . 
chromatography on silica gel (5% (v/v) Et20 in 
CH2CI2 elution). The combined product fractions were 
evaporated to dryness in vacuo and crystallized to give 
the title compound which was dried at 65° C. 

NMR: Consistent with structure. 35 

HPLC: Greater than 96% pure. 

MS: Molecular ion at m/e=444. 

Anal. Calc'd for C27H26FN3O2: C, 73.12; H, 5.91; N, 
9.47. Found: C, 73.17; H, 6.28; N, 9.27. ^ 
EXAMPLE 227 

l-(2-Amino-4-methyl-l-oxopentyl)-3-((2,3-dihydro-2- 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)methyl)-2,3- 

dihydro-lH-indole hydrochloride +5 

The procedure of Example 2 was carried out in 
which (l-[(3-[(2,3-dihydro-2-oxo-5-phenyl-l,4-ben- 
zodiazepin-3-yl)methyl]-2,3-dihydro-lH-indol-l-yl) 
carbonyl]-3-methylbutyl]-carbamic acid- 1 , 1 -dime- 
thylethyl ester was reacted with excess HC1 gas in ethyl 50 
acetate at 0° C. to give the title compound as a foam. 

NMR: Consistent with structure assignment. 

HPLC: Greater than 96% pure. 

Anal. Calc.d for C30H32N4O2.I.5HCI: C, 67.31; H, 55 
6.31; N, 10.47; CI, 9.94. Found: C, 66.95; H, 6.63; N, 
9.97; CI, 9.73. 

EXAMPLE 228 
(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo- 60 
lH-l,4-benzodiazepin-3-yl)-4-pentylbenzamide 
The procedure of Example 134 was carried out using 
equivalent amounts of 3(S)-(— )-3-amino-l,3-dihydro-l- 
methyl-5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepin-2-one 65 
and 4-n-pentylbenzoylchloride. The product was puri- 
fied by chromatography on silica gel (5% (v/v) Et20 in 
CH2CI2 elution). The combined product fractions were 



evaporated to dryness in vacuo to give the title com- 
pound which was dried at 65° C. 
NMR: Consistent with structure. 
HPLC: Greater than 97% pure. 
MS: Molecular ion at m/e=457. 
Anal. Calc'd for C28H28FN3O2: C, 73.66; H, 5.98; N, 
9.20. Found: C, 73.29; H, 6.09; N, 9.25. 

EXAMPLE 229 
2,3-Dihydro-2-oxo-5-phenyl-3-(((phenyimethoxy)car- 
bonyl)amino)- 1 H- 1 ,4-benzodiazepine- 1 -propanoic acid 
ethyl ester 

The procedure of Example 134 was carried out using 
equivalent amounts of l,3-dihydro-3-phenylmethylox- 
ycarbonylamino-5-phenyl-2H- 1 ,4-benzodiazepin-2-one 
and ethyl bromopropionate. The product was purified 
by chromatography on silica gel (hexane-ethyl acetate 
elution). The combined product fractions were evapo- 
rated to dryness in vacuo and crystallized to give the 
title compound which was dried at 65° C: m.p. 57"-59° 



C. 

NMR: Consistent with structure. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=486. 
Anal. Calc'd for C28H27N3O5: C, 69.26; H, 5.60; N, 
1 8.65. Found: C, 69.11; H, 5.60; N, 8.54. 

EXAMPLE 230 
3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3-dihy- 
dro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepine- 1 - 
propanoic acid ethyl ester 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
ethoxycarbonylethyl-5-phenyl-2H-l,4-benzodiazepin- 
2-one and 4-chlorophenylisocyanate were mixed in 8 ml 
1 of dry tetrahydrofuran at room temperature. The reac- 
tion mixture was allowed to stand for 8 hours and was 
then filtered. The collected solids were washed with 
tetrahydrofuran and dried in vacuo over P2O5 to give 
i the analytical product: m.p. 25r-253° C. 

NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=505. 
, Anal. Calc'd for C20H25CIN4O4: C, 64.22; H, 4.99; N, 
11.10. Found: C, 64.02; H, 5.11; N, 10.91. 

EXAMPLE 231 
(2-((5-(2-nuorophenyl)-2,3-dihydro-l-methyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl)amino)-2-oxo-l-(phenyl- 
methyl) ethyl)-carbamic acid 1,1-dimethylethyl ester 
The procedure of Example 77 was carried out in 
which Boc-D-phenylalanine was coupled to 3(R,S)- 
amino- l,3-dihydro-l-methyl-5-(2-fluorophenyl)-2H- 
l,4-benzodiazepin-2-one using dicyclohexylcarbodi- 
imide. Following the identical work-up and purification 
procedure of Example 77 gave the analytical product. 
NMR: Confirms structure assignment. 
HPLC: Greater than 98% pure. 
Anal. Calc'd for C30H31FN4O4: C, 67.91; H, 5.89; N, 
10.56. Found: C, 67.69; H, 6.21; N, 10.85. 
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EXAMPLE 232 taUized to give the title compound which was dried at 

(S-(R*,S*)).(2-((5.(2-Fluoroph e nyl).2,3-dihydro-l- 65 ° St?* 20 °; 2 ° 2 ° C - 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl)amino)-2-oxo- NMR: Conslstent wlth structure. 
l-(phenylmethyl)ethyl)-carbamic acid 5 HPLC: Greater than 99% pure. 
1,1-dimethylethyl ester MS: Molecular ion at m/e=526. 
The procedure of Example 77 was carried out in Ana1 ' Calc ' d for C3oH 3 ,N 5 0 4 : C, 68.55; H, 5.94; N, 
which Boc-D-phenylalanine was coupled to 3(S)-(-)- 13 ' 32 " Found: C ' 68 " 29 : H > 5J2 ' N > 13 - 21 - 
amino-l,3-dihydro-l-methyl-5-(2-fluorophenyl)-2H-l,4- EXAMPLE 236 
benzodiazepin-2-one with dicyclohexylcarbodiimide. , „, n , , , 1N . , t 1S . 
Following the identical work-up and purification pro- ^^f^^^T^f^^^ 
cedure of Example 77 gave the analytical product. V ^S^mT 0 ^ 
NMR: Spectrum confirms structure assignment. yl)acetyl)pyrrolidme 
HPLC: Greater than 98% pure. 15 Eqmmolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
MS: Molecular ion at m/e = 505. pyrroidinecarbonylmethyl-5-phenyl-2H- 1,4-ben- 
Anal. Calc'd for C30H31FN4O4: C, 67.91; H, 5.89; N, zodiazepin-2-one and 4-chlorophenylisocyanate were 
10.56. Found: C, 67.83; H, 6.08; N, 10.25. ' mixed in 8 ml of dry tetrahydrofuran at room tem- 
FYAMPT P ,,, peratufe. The reaction mixture was allowed to stand for 
xt ,„ JiA ^ M ^ fc 20 8 hours and was then filtered. The collected solids were 
(S)-N-(4-Chlorophenyl -N'-(2,3-dihydro-l-meth y l-2- washed with tetrahydrofuran and dried in vacuo over 
oxo-S-phenyl-lH-l^-benzodiazepin-S-yl-Urea p 2 o 5 t0 give the analytical product: m.p. 264°-266° C. 
Eqmmolar amounts of l,3-dihydro-l-methyl-3(S)- NMR: Confirms structure assignment of product. 
amino-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 25 HPLC: Greater than 99% pure, 
chlorophenylisocyanate were mixed in 8 ml of dry tet- MS: Molecular ion at m/e=516. 
rahydrofuran at room temperature. The reaction mix- Anal. Calc'd for C 2 8H 26 C1N 5 0 3: C, 65.18; H, 5.08; N, 
ture was allowed to stand for 8 hours and was then 13.57. Found: C, 64.94; H, 5.01; N, 13.50. 
filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 30 EXAMPLE 237 
lytical product. ~ l-((3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 
NMR: Confirms structure assignment of product. dihydro-2-oxo-5-phenyl-lH-l,4-benzodiazepin-l- 
HPLC: Greater than 95% pure. yl)acetyl)-4-methylpipcrazine 
MS: Molecular ion at m/e=419. Equimolar amounts of 3(R > S)-amino-l > 3-dihydro-l- 
Anal. Calc'd for C 23 H 19 C1N 4 0 2 : C, 65.94; H, 4.57; N, (4-methyl P iperazinecarbonylmethyl-5- P henyl-2H-l 4- 
13.38. Found: C, 65.78; H, 4.82; N, 13.34. benzodiazepin-2-one and 4-chlorophenylisocyanate 
EXAMPLE 234 were mixed in 8 ml of dry tetrahydrofuran at room 
(R)-N-(4-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2- „„ temperature. The reaction mixture was allowed to stand 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-Urea for 8 hours and was then filtered - The collected solids 
Equimolar amounts of l,3-dihydro-l-methyl-3(R)- ™ s * e «™ ih .^ d ™t™» a " d dried in vacuo 
amino-5- P henyl-2H-l,4-be„zodiaze P in.2-one and 4- m-m'c ^ " 
chlorophenylisocyanate were mixed in 8 ml of dry tet- XTA , 0 „ ' 

rahydrofuran at room temperature. The reaction mix- « £M R : Confirms structure assignment of product, 

ture was allowed to stand for 8 hours and was then "5fj f reater . than "% P™- 

filtered. The collected solids were washed with tetrahy- ™* ^f^f 10 " at m/e= 545 " 

drofuran and dried in vacuo over P2O5 to give the ana- AnaL Calc d for C 2' H 29C1N 6 0 3 : C, 63.91; H, 5.36; N, 

lytical product. 15 - 42 - Found: c > 63 -72; H, 5.66; N, 15.32. 

NMR: Confirms structure assignment of product. EXAMPLE 238 

^ESt'SS^'-C. 65.94; H, 4,7; N, l'^nzodi a ze P in-3-yl)-3-thiophenecarboxamide 

13.38. Found: C, 66.24; H, 4.57; N, 13.74. 55 ^ procedure of Example 134 was carried out using 
equivalent amounts of 3(R,S)-amino-l,3-dihydro- 1- 

EXAMPLE 235 methyl-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one 

(2,3-Dihydro-l-(2-(4-methyl-l-piperazinyl)-2-oxoe- and 3-thiophenecarbonyl chloride. The product was 

thyl)-2-oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-car- purified by chromatography on silica gel (5% (v/v) 

bamic acid phenylmethyl ester 60 E t 2 0 in CH 2 C1 2 elution). The combined product frac- 

The procedure of Example 134 was carried out using tions were evaporated to dryness in vacuo to give the 

equivalent amounts of 1,3-dihydro-l-chlorocarbonyl- title compound which was dried at 65° C. 

methyl-3-(phenylmethyloxycarbonyl)-5-phenyl-2H-l,4- NMR: Consistent with structure. 

benzodiazepin-2-one and 1-methylpiperazine. The 65 HPLC: Greater than 97% pure, 

product was purified by chromatography on silica gel MS: Molecular ion at m/e=393. 

(hexane-ethyl acetate elution). The combined product Anal. Calc'd for C 2 iHi 6 FN 3 0 2 S: C, 64.11; H, 4.10; N, 

fractions were evaporated to dryness in vacuo and crys- 10.68. Found: C, 63.87; H, 4.44; N, 10.96. 
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EXAMPLE 239 
3-(((4-Chlorophenyl)acetyl)amino)-2,3-dihydro-2-oxo- 

5-phenyl-lH-l, 4-benzodiazepine-l -acetic acid ethyl 

ester 5 

The procedure of Example 134 was carried out using 
equivalent amounts of 3(R,S)-amino-l,3-dihydro-l- 
ethoxycarbonylmethyl-5-phenyl-2H-l,4-benzodiazepin- 
2-one and 4-chlorophenylacetyl chloride. The product io 
was purified by chromatography on silica gel (hexane- 
ethyl acetate elution). The combined product fractions 
were evaporated to dryness in vacuo and crystallized to 
give the title compound which was dried at 65° C: m.p. 
205°-207° C. 

NMR: Consistent with structure. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=490. 

Anal. Calc'd for C27H24CIN3O4: C, 66.19; H, 4.94; N, 20 
8.58. Found: C, 66.18; H, 4.96; N, 8.55. 

EXAMPLE 240 
4-Chloro-N-(2,3-dihydro-2-oxo-5-phenyl-l,4-ben- 

zodiazepin-3-yl)-benzeneacetamide 2 5 
The procedure of Example 134 was carried out using 
it amounts of 3(R,S)-amino-l,3-dihydro-5-phe- 
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MS: Molecular ion at M+H=486 (FAB). 

Anal. Calc'd for C20H27N3O5: C, 69.26; H, 5.61; N, 
8.66. Found: C, 69.35; H, 5.65; N, 8.45. 

EXAMPLE 242 
2,3-Dihydro-beta-methyl-2-oxo-5-phenyl-3-((phenyl- 

methoxy)carbonyl)amino-lH-l,4-benzodiazepine-l- 
acetic acid ethyl ester 

For the synthesis and isolation of the title compound 
refer to the procedure of Example 241. 

0-diastereomer: The title compound was provided by 
flash chromatography and obtained as a white foam 
after removal of the solvent: m.p. 65°-75° C. 

TLC: Rf=0.33 Silica gel (5% Et 2 0 in CH 2 C1 2 ); 

NMR: Confirms structure assignment of product plus 
5% of a-diastereomer. 

HPLC: 100% chemically pure; 5.2%/94.8% =a//8 
Diastereomeric purity. 

MS: Molecular ion at M+H=486 (FAB). 

Anal. Calc'd for C28H27N3O5: C, 69.26; H, 5.61; N, 
8.66. Found: C, 69.14; H, 5.81; N, 8.42. 



nyl-2H-l,4-benzodiazepin-2-one and 4-chlorophenyla- 
cetyl chloride. The product was purified by chromatog- 
raphy on silica gel (hexane-ethyl acetate elution). The 
combined product fractions were evaporated to dryness 
in vacuo and crystallized to give the title compound 
which was dried at 65' C: m.p. 238°-240° C. 

NMR: Consistent with structure. 3 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=404. 

Anal. Calc'd for C23H18CIN3O2O.4H2O: C, 67.20; H, 
4.61; N, 10.22. Found: C, 67.33; H, 4.63; N, 9.95. ( 

EXAMPLE 241 
2,3-Dihydro-alpha-methyl-2-oxo-5-phenyl-3-((phenyl- 

methoxy)carbonyl)amino-lH-l,4-benzodiazepine-l- 
acetic acid ethyl ester 

A mixture of 72.9 mg (1.51 mmol) NaH (50% oil 
dispersion) in 30 ml DMF was stirred at 0° C. for 10 
minutes and then treated with a 10 ml DMF solution 
containing 530 mg (1.38 mmol) 3-benzyloxycar- ^ 
bonylamino-l,3-dihydro-2-oxo-5-phenyl-2H-l,4-ben- ; 
zodiazepin-2-one. After stirring 2 hours at 0° C, 0.194 
ml (1.49 mmol) of ethyl-2-bromopropionate was added 
and the reaction allowed to warm to room temperature 
while stirring overnight. DMF was removed in vacuo . 
and the residue treated with H2O and extracted 
3XCH2CI2. The organics were combined, washed lx 
H2O, lx brine, dried over Na2S04, filtered and stripped 
to dryness. The crude, oily residue was flash chromato- 
graphed on silica gel (4% Et 2 Q in CH 2 C1) to give the < 
individual diastereomers. 

a-Diastereomer: The title compound was crystallized 
from ether m.p. 147°-148" C. TLC: Rf=0.39 Silica gel 
(5% Et 2 0 in CH2CI2; 

NMR: Confirms structure assignment of product. 

HPLC: 99.4% single diastereomer (contains 0.6% of 
opposite diastereomer). 



EXAMPLE 243 

2.3- Dihydro-alpha-methyl-2-oxo-5-phenyl-3-((phenyl- 
methoxy)carbonyl)amino- 1 H- 1 ,4-benzodiazepine- 1 - 

acetic acid 

470 mg (0.968 mmol) of 2,3-dihydro-alpha-methyl-2- 
oxo-5-phenyl-3((phenylmethoxy)carbonyl)amino-lH- 

1.4- benzodiazepine-l -acetic acid ethyl ester was dis- 
solved in 10 ml THF and 1.94 ml (1.94 mmol) of 1M 
NaOH was added. The turbid mixture was stirred over- 
night at room temperature. The PH was adjusted to 3.0 
with 6N HC1. THF was removed in vacuo and the 
residue was dissolved in H2O and extracted (3x 
EtOAc). The combined organics were washed (lx H2O, 

n lx brine), dried over Na 2 S04, filtered and then stripped 
to dryness in vacuo. The title compound was crystal- 
lized from Et 2 0: m.p. 223°-225° C. 

NMR: Confirms structure assignment of product and 
verifies presence of ether solvate. 
45 HPLC: 100% pure. 

MS: Molecular ion at M+H=458 (FAB). 
Anal. Calc'd for C26H23N3O5.JC4H10O: C, 68.08; H, 
5.50; N, 8.72. Found: C, 68.00; H, 5.40; N, 8.98. 
50 Note: The title compound is a mixture of diastereo- 
mers. 

EXAMPLE 244 
(l-(2-(Diethylamino)-l-methyl-2-oxoethyl)-2,3-dihy- 
55 dro-2-oxo-5-phenyl- 1H- 1 ,4-benzodiazepin-3-yl)-car- 
bamic acid phenylmethyl ester 
390 mg (0.853 mmol) of 2,3-dihydro-alpha-methyl-2- 
oxo-5-phenyl-3-((phenylmethoxy)carbonyl)amino-lH- 
1,4-benzodiazepine-l-acetic acid was suspended in 28 
60 ml toluene, treated with 1.07 ml (14.6 mmol) thionyl 
chloride, and stirred at 90° C. for 2 hours. The solvent 
was removed in vacuo and the residue treated with 
fresh toluene. The cycle was repeated 4 times. The 
65 resulting brown oil was dissolved in 5 ml THF, treated 
with 185 ul (1.79 mmol) of diethylamine and stirred at 
room temperature for 1 hour. The solvent was removed 
in vacuo, treated with 10% Na 2 CC>3 solution and ex- 



4/13/2009, EAST 



Version: 2.3.0.3 



4,820,834 

193 194 

traded (3x EtOAc). The extracts were combined, HPLC: Greater than 99% pure. 

washed (lx H 2 0, lx brine), dried over Na 2 S04, filtered MS: Molecular ion at m/e=414. 

and stripped to dryness in vacuo. Flash chromatogra- Anal. Calc'd for C24H22N4O3: C, 69.55; H, 5.35; N, 

phy of the crude product on silica gel (10% Et 2 0 in 13.52. Found: C, 69.23; H, 5.23; N, 13.66. 

CH2CI2) gave the title compound which was crystal- 

lized from Et 2 0: m.p. 170°-171° C. EXAMPLE 248 

NMR: Confirms structure assignment of product. N-(((2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

HPLC: 98.5% pure. zodiazepin-3-yl)amino)carbonyl)-4-methylbenzenesul- 

MS: Molecular ion at M + H=513 (FAB). 10 fonamide 

Anal. Calc'd for C30H32N4O4: C, 70.29; H, 6.29; N, Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

10.93. Found: C, 70.17; H, 6.24; N, 10.94. methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and p- 

Note: The only evidence of diastereomers is observed toluenesulfonylchloride were mixed in 8 ml of dry tetra- 

in the NMR, which indicates a 1:1 mixture. hydrofuran at room temperature. The reaction mixture 

EXAMPLE 245 WaS al,owed to stand for 8 hours and was then filtered. 

The collected solids were washed with tetrahydrofuran 

(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- and dried in vacuo over P2O5 to give the analytical 

l,4-benzodiazepin-3-yl)-carbamic acid-4-nitrophenyl product: m.p. 244°-246° C. 

ester 20 NMR: Confirms structure assignment of product. 

The procedure of Example 134 was carried out using HPLC: Greater than 97% pure, 

equivalent amounts of 3(R,S)-amino-l,3-dihydro-l- MS: Molecular ion at m/e=463. 

methyl-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one Anal. Calc'd for C24H22N4O4S: C, 62.32; H, 4.79; N, 

and 4-nitrophenylchloroformate. The product was Pu- 12.11. Found: C, 62.44; H, 5.11; N, 12.11. 

rifled by chromatography on silica gel (5% (v/v) Et 2 0 25 ' 

in CH2CI2 elution). The combined product fractions EXAMPLE 249 

were evaporated to dryness in vacuo and crystallized to 3-((((4-Chlorophenyl)amino)carbonyl)amino)-N,N,- 

give the title compound which was dried at 65° C: m.p. diethyl-2,3-dihydro-alpha-methyl-2-oxo-5-phenyl-lH- 

202°-204° C. 3Q 1,4-benzodiazepine-l-acetamide 

NMR: Consistent with structure. Under a nitrogen atmosphere, 93.1 mg of 10% Pd on 

HPLC: Greater than 99% pure. activated carbon was added to a 3 ml solution of 4.5% 

MS: Molecular ion at m/e=448. HCChH in MeOH followed by 200 mg (0.390 mmol) of 

Anal. Calc'd for C23H17FN4O5: C, 61.61; H, 3.82; N, (l-(2-(diethylamino)-l-methyl-2-oxoethyl)-2,3-dihydro- 

12.50. Found: C, 61.80; H, 4.07; N, 12.26. 35 2-oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)carbamic 

EXAMPLE 246 acid phenyl methyl ester dissolved in 4 ml of 4.5% 

- T ,, .„ _ . HCO2H in MeOH. The mixture was stirred 1 hour at 

N f.^^^^)-^f to l- I ^y 1 - 2 *«>- 1 H- room temperature. The solvent was removed in vacuo 

l,4.benzodiazepm.3.yl)-N -(3-methoxyphenyl)-urea ^ the residue was treated with toluene Thg solveflt 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- was again removed in vacuo and this cycle was re- 

methyl-5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one peated with toluene, 1:1 toluene-tetrahydrofuran and 

and 3-methoxyphenylisocyanate were mixed in 8 ml of finally, with tetrahydrofuran. The crude amine-formate 

dry tetrahydrofuran at room temperature. The reaction salt was suspended in 5 ml THF, cooled to 0° C, treated 

mixture was allowed to stand for 8 hours and was then 45 with 104 jliI (0.746 mmol) of triethylamine followed by 

filtered. The collected solids were washed with tetrahy- 58.4 mg (0.380 mmol) of p-chlorophenylisocyanate and 

drofuran and dried in vacuo over P 2 0 5 to give the ana- allowed to warm to room temperature with stirring 

lytical product: m.p. 271°-273° C. overnight. The solvent was removed in vacuo and the 

NMR: Confirms structure assignment of product. residue was dissolved in CH 2 C1 2 and flash chromato- 

HPLC: Greater than 99% pure. 50 graphed on silica gel (20% EtoAc in CH 2 C1 2 ) to give 

MS: Molecular ion at m/e=432. the title compound as a white solid after trituration with 

Anal. Calc'd for C24H 2 iFN 4 0 3 : C, 66.66; H, 4.89; N, Et 2 0: m.p. 80°-282" C. 

12.96. Found: C, 66.54; H, 5.00; N, 12.79. NMR: Confirms structure assignment of product. 

EXAMPLE 247 55 HPLC: Greater than 98.4% pure. 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- Note: NMR appears to show a single diastereomer. 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3- 60 HPLC shows a single peak, 
methoxyphenylisocyanate were mixed in 8 ml of dry 

tetrahydrofuran at room temperature. The reaction EXAMPLE 250 

mixture was allowed to stand for 8 hours and was then N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

filtered. The collected solids were washed with tetrahy- 65 zodiazepin-3-yl)-N'-phenylurea 

drofuran and dried in vacuo over P 2 0 5 to give the ana- Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

lytical product: m.p. 245"-246° C. methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 

NMR: Confirms structure assignment of product. phenylisocyanate were mixed in 8 ml of dry tetrahydro- 
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furan at room temperature. The reaction mixture was 
allowed to stand for 8 hours and was then filtered. The 
collected solids were washed with tetrahydrofuran and 
dried in vacuo over P2O5 to give the analytical product: 
m.p. 260 o -261° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=384. 
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EXAMPLE 254 
N-(2-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl- lH-l,4-benzodiazepin-3-yl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
chlorophenylisocyanate were mixed in 8 ml of dry tet- 
rahydrofuran at room temperature. The reaction rr ' 



Anal. Calc'd for C23H20N4O2: C, 71.86; H, 5.24; N, 10 ture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 263"-265° C. 



14.57. Found: C, 71.65; H, 5.54; N, 14.76. 

EXAMPLE 251 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 



zodiazepin-3-yl)-N'-phenylmethyli 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and phe- 
nylmethylisocyanate were mixed in 8 ml of dry tetrahy- 
drofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 240°-242° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e=398. 
Anal. Calc'd for C24H22N4O2: C, 72.34; H, 5.56; N, 
14.06. Found: C, 71.94; H, 5.88; N, 14.12. 



EXAMPLE 252 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-N'-(4-methylphenyl)-urea 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 
methyphenylisocyanate were mixed in 8 ml of dry tetra- 
hydrofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 40 
The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 274°-277 0 C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=398. 

Anal. Calc'd for C24H22N4O2: C, 72.34; H, 5.57; N, 
14.06. Found: C, 72.17; H, 5.28; N, 14.26. 



NMR: Confirms structure assignment of product. 
HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e=419. 
Anal. Calc'd for C23H19CIN4O2: C, 65.95; H, 4.57; N, 
13.38. Found: C, 65.65; H, 4.74; N, 13.46. 
20 EXAMPLE 255 

N-(4-Bromophenyl-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl-lH-l,4-benzodiazepin-3-yl)-urea 
25 Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
chlorophenylisacyanate were mixed in 8 ml of dry tetra- 
hydrofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
30 The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 286'-287° C. 
NMR: Confirms structure assignment of product. 
35 HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=463. 
Anal. Calc'd for C 2 3Hi 9 BrN 4 02: C, 59.62; H, 4. 1 3; N, 
12.09. Found: C, 59.74; H, 4.32; N, 12.14. 



EXAMPLE 253 



N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-N'-(4-methoxvphenyl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 
methoxyphenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 

filtered. The collected solids were washed with tetrahy- W N-(3 ! 4-Dichlorophenyl)-N'-(2,3-dihydro-l-m^ 
drofuran and dried in vacuo over P2O5 to give the 



EXAMPLE 256 
N-(4-Nitrophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl- 1 H- 1 ,4-benzodiazepin-3 -y l)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
45 methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 
nitrophenylisocyanate were mixed in 8 ml of dry tetra- 
hydrofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
The collected solids were washed with tetrahydrofuran 
50 an d dried in vacuo over P2O5 to give the analytical 
product: m.p. 292°-293° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
55 MS: Molecular ion at m/e=429. 

Anal. Calc'd for C23H19N5O4: C, 64.33; H, 4.46; N, 
16.31. Found: C, 64.05; H, 4.39; N, 16.38. 



EXAMPLE 257 



lytical Product: m.p. 261°-263° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=414. 

Anal. Calc'd for C24H22N4O3: C, 69.55; H, 5.35; N, 
13.52. Found: C, 69.31; H, 4.98; N, 13.56. 



oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3,4- 
65 dichlorophenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 
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drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 274°-276° C. 



EXAMPLE 261 



NMR: Confirms structure assignment of product N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

HPLC: Greater than 99% pure. ' 5 zodiaze P in-3.yl)-N'-((R)l-phen y leth y l)-urea 

MS: Molecular ion at m/e=453. Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

Anal. Calc'd for C23H18CI2N4O2: C, 60.94; H, 400- ^thy'-S-phenyWH-l^-benzodiazepin^-one and 

N, 12.36 Found: C, 61.01; H, 4.22; N, 12.48 ' ( R M+)-"-methylbenz y lisocyanate were mixed in 8 ml 
of dry tetrahydrofuran at room temperature. The reac- 
EXAMPLE 258 10 tion mixture was allowed to stand for 8 hours and was 

N-(2,4-Dichlorophenyl)-N'-(2,3-dihydro-l-methyl-2- then fi,tered - The collected solids were washed with 

oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea tetrahydrofuran and dried in vacuo over P2O5 to give 

Equimolar amounts of S^-amino-U-dihydro-l- *"* " * °' diaStere0mers: 

methyl-S-phenyl^H-l^benzodiazepin^-one and 2,4- ^ nmr : Confirms structure assignment of product, 

dichlorophenyhsocyanate were mixed in 8 ml of dry HPLC: Greater than 99% pure, 

tetrahydrofuran at room temperature. The reaction MS: Molecular ion at m/e=412. 

mixture was allowed to stand for 8 hours and was then Anal. Calc'd for C25H24N4O2.O.2C4H8O: C, 72.58; H, 
filtered. The collected solids were washed with tetrahy- 20 6.04; N, 13.12. Found: C, 72.20; H, 5.75; N, 13.36. ' 

drofuran and dried in vacuo over P 2 0 5 to give the ana- py a mpt b i« 

lytical product: m.p. 285°-287° C. (d). tAAMPLh 262 

NMR: Confirms structure assignment of product. N-Cyclohexyl-N'-(2,3-dihydro- l-methyl-2-oxo-5-phe- 

HPLC: Greater than 98% pure. nyl-lH-l^benzodiazepin-S-yD-urea 

MS: Molecular ion at m/e=453. Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

Anal. Calc'd for C 2 3H lg Cl2N 4 02:C, 60.94- H, 400- meth yl-5-phenyl-2H-l,4-benzodiazepin-2-one and cy- 

N, 12.36. Found: C, 61.30; H, 4.29- N, 12 35 ' ^lohexyhsocyanate were mixed in 8 ml of dry tetrahy- 
drofuran at room temperature. The reaction mixture 

EXAMPLE 259 30 was allowed to stand for 8 hours and was then filtered. 

N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- ^ collected solids were washed with tetrahydrofuran 

zodiazepin-3-yl)-N'-(4-fluorophenyl)-urea and dned m vacuo over P2 ° 5 to S ive the analytical 

_ . . „ _ v product: m.p. 287°-288' C. 

Eqmmokr amounts of 3( R ,S)-amino-l,3-dih y dro-l- NMR: Confirms structure assignment of product. 

metnyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 35 H PLC: Greater than 98% pure, 

fluorophenylisocyanate were mixed in 8 ml of dry tetra- MS: Molecular ion at m/e = 390. 

hydrofuran at room temperature. The reaction mixture Anal. Calc'd for C23H26N4O2: C, 70.75; H, 6.71; N, 

was allowed to stand for 8 hours and was then filtered. 14.35. Found: C, 70.39; H, 6.43; N, 14.44. 

The collected solids were washed with tetrahydrofuran 40 EXAMPLE 263 

and dried in vacuo over P2O5 to give the analytical „ , . , 

product- mo 269°-270* C N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

NMR: Confirms structure assignment of product. Z odiaze P in-3-yl)-N'-(3-methylphenyl)-u r ea 

HPLC: Greater than 99% pure. Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 

MS: Molecular ion at m/e=402 45 methyl-S-phenyl^H-M-benzodiazepin-^one and 3- 

Anal Calc'd for r„H, 0 FN,n . r «« H nt« methylphenyhsocyanate were mixed in 8 ml of dry 

13 K Found c S P 4 H 4 7 f N H 8 tetrahydrofuran at room temperature. The reaction 

U.SU. found. C, 68.48, H, 4.71, N, 13.98. was allowed to stand for g hours and was {hen 

EXAMPLE 260 50 filtered. The collected solids were washed with tetrahy- 

N-(2,3-Dihydro-l-methyl-2-oxo.5-phenyl-lH-l,4-b e n- ZZ£ZZ^?^™™»^^™ 

zodiazepin-3-yl)-N'-(l,l-dimethylethyl)-urea ^ ^ r *\ 

J ' NMR: Confirms structure assignment of product 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- HPLC: Greater than 99% pure. 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and t- 55 MS: Molecular ion at m/e=398. 

butylisocyanate were mixed in 8 ml of dry tetrahydrofu- Anal. Calc'd for C23H22N4O2: C, 72.34; H, 5.56; N, 

ran at room temperature. The reaction mixture was 14-06. Found: C, 72.26; H, 5.22; N, 14.23. 

allowed to stand for 8 hours and was then filtered. The EXAMPLE 264 

collected solids were washed with tetrahydrofuran and m m _/i 1 tvu a , u 1 

m.p. Zol -2o2 C. _ . 

NMR: Confirms structure assignment of product. f W^™™-^-^™^ 

HPLC- Greater than 99% nurp methyl-5-phenyl-2H-l,4-ben Z odiazepin-2-one and 3- 
? reater . than p, l r !; 65 nitrophenylisocyanate were mixed in 8 ml of dry tetra- 

MS: Molecular ,on at m/e=364. hydrofuran at room temperature. The reaction mixture 
Anal. Calc'd for C21H24N4O2: C, 69.21; H, 6.64; N, was allowed to stand for 8 hours and was then filtered 

15.37. Found: C, 69. 1 1; H, 6.40; N, 15.44. The collected solids were washed with tetrahydrofuran 
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and dried in vacuo over P2O5 to give the analytical 
product: m.p. 288 0 -289" C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=429. 

Anal. Calc'd for C23H19N5O4: C, 64.33; H, 4.46; N, 
16.31. Found: C, 64.49; H, 4.22; N, 15.94. 
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EXAMPLE 265 10 
N-(3-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl- 1 H- 1 ,4-benzodiazepin-3-y l)urea 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3- 15 
chlorophenylisocyanate were mixed in 8 ml of dry tet- 
rahydrofuran at room temperature. The reaction mix- 
ture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 20 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 233°-234" G. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 2 5 

MS: Molecular ion at m/e=419. 

Anal. Calc'd for C23H19CIN+O2: C, 65.95; H, 4.57; N, 
13.38. Found: "C, 65.93; H, 4.65; N, 13.14. 

EXAMPLE 266 30 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea 

Equimolar amounts of 3-(R)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3- 35 
methoxyphenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 40 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 216"-219° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 45 

MS: Molecular ion at m/e=414. 

Anal. Calc'd for C24H22N4O3: G 69.55; H, 5.35; N, 
13.52. Found: C, 69.61; H, 5.62; N, 13.57. 

EXAMPLE 267 50 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepm-3-yl)-N'-(3-methoxyphenyl)-urea 

Equimolar amounts of 3-(S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3- 55 
methoxyphenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- ^ 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 216°-219° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 6J 

MS: Molecular ion at m/e=414. 

Anal. Calc'd for C24H22N4O3: C, 69.55; H, 5.35; N, 
13.52. Found: C, 69.90; H, 5.79; N, 13.53. 



EXAMPLE 268 
(S)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 1 ,4- 
benzodiazepin-3-yl)-3-methoxybenzeneacetamide 
The procedure of Example 134 was carried out using 
equivalent amounts of 3-(S)-amino-l,3-dihydro-l-meth- 
yl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3-methox- 
yphenylacetylchloride. The product was purified by 
chromatography on silica gel (hexane-ethyl acetate 
elution). The combined product fractions were evapo- 
rated to dryness in vacuo and crystallized to give the 
title compound which was dried at 65° C: m.p. 
198 0 -199° C. 
NMR: Consistent with structure. 
HPLC: Greater than 98% pure. 
MS: Molecular ion at m/e=413. 
Anal. Calc'd for C25H23N3O3: C, 72.62; H, 5.61; N, 
10.16. Found: C, 73.00; H, 5.70; N, 10.25. 

EXAMPLE 269 
(R)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1H- 1 ,4- 
benzodiazepin-3-yl)-3-methoxybenzenacetamide 
The procedure of Example 134 was carried out using 
equivalent amounts of 3-(R)-amino-l,3-dihydro-l-meth- 
yl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3-methox- 
yphenylacetyl chloride. The product was purified by 
chromatography on silica gel (hexane-ethyl acetate 
elution). The combined product fractions were evapo- 
rated to dryness in vacuo and crystallized to give the 
title compound which was dried at 65° C: m.p. 
198°-199° C. 
NMR: Consistent with structure. 
HPLC: Greater than 98% pure. 
MS: molecular ion at m/e=413. 
Anal. Calc'd for C25H23N3O3: C, 72.62: H, 5.61; N, 
10.16. Found: C, 72.29: H, 5.60; N, 10.15. 

EXAMPLE 270 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-N'-(2-nitrophenyl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
nitrophenylisocyanate were mixed in 8 ml of dry tetra- 
hydrofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 260'-261° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=429. 
Anal. Calc'd for C23H19N5O4: C, 64.33; H, 4.46; N, 
16.31. Found: C, 64.16; H, 4.37; N, 16.40. 

EXAMPLE 271 
N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1H- 1 ,4-ben- 
zodiazepin-3-yl)-N'-(3-fluorophenyl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
fluorophenylisocyanate were mixed in 8 ml of dry tetra- 
hydrofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
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The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 252°-254° C. 

NMR: Confirms structure assignment of product. 5 

HPLC: Greater than 99% pure. 

MS: Molecular ion at m/e=402. 

Anal. Calc'd for C23H19FN4O2: C, 68.65; H, 4.76; N, 
13.92. Found: C, 69.00; H, 5.00; N, 13.78. 

10 

EXAMPLE 272 

N-(3-Bromophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 
phenyl-lH-l,4-benzodiazepin-3-yl)-urea 

Equimolar amounts of 3(R,S)-arnino-l,3-dihydro-l- 15 
.methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
bromophenylisocyanate were mixed in 8 ml of dry tet- 
rahydrofuran at room temperature. The reaction mix- 
ture was allowed to stand for 8 hours and was then 20 
filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 219°-221° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 25 

MS: Molecular ion at m/e=463. 

Anal. Calc'd for C23Hi 9 BrN40 2 : C, 59.62; H, 4.13; N, 
12.09. Found: C, 59.78; H, 4.26; N, 12.01. 

EXAMPLE 273 30 

N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-N'- 1 -naphthalenyl-urea 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- , 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 1- 
naphthylisocyanate were mixed in 8 ml of dry tetrahy- 
drofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
The collected solids were washed with tetrahydrofuran 40 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 234°-235° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 45 

MS: Molecular ion at m/e=434. 

Anal. Calc'd for C27H22N4O2: C, 74.64; H, 5.10; N, 
12.89. Found: C, 74.64; H, 5.03; N, 12.69. 

EXAMPLE 274 50 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-vl)-N'-(3,5-dimethylphenyl)-urea 

Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3,5- 55 
dimethoxyphenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 60 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 267°-269° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 

MS: Molecular ion at m/e=444. *° 

Anal. Calc'd for C25H24N4O4.4H2O: C, 66.88; H, 
5.50; N, 12.48. Found: C, 66.77; H, 5.43; N, 12.12. 
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EXAMPLE 275 
N-(2,3-Dihydro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin- 
3-yl)-N'-(3-methoxyphenyl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-5- 
phenyl-2H-l,4-benzodiazepin-2-one and 3-methoxy- 
phenylisocyanate were mixed in 8 ml of dry tetrahydro- 
furan at room temperature. The reaction mixture was 
allowed to stand for 8 hours and was then filtered. The 
collected solids were washed with tetrahydrofuran and 
dried in vacuo over P2O5 to give the analytical product: 
m.p. 254°-255° C. 

NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure; R/==0.42 (5% 
CH3OH in CH2C12). 

MS: Molecular ion at m/e = 400. 
Anal. Calc'd for C22H26N4O 3 .0.15(C2H 3 )2O: C, 
68.87; H, 5.27; N, 13.62. Found: C, 68.50J H, 5.09- N, 
13.63. 

EXAMPLE 276 

(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea 
Equimolar amounts of 3(S)-(-)-amino-l,3-dihydro- 
l-methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
chlorophenylisocyanate were mixed in 8 ml of dry tet- 
rahydrofuran at room temperature. The reaction mix- 
ture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 212°-214° C. 

NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=419. 
Anal. Calc'd for C23H19CIN4O2: C, 65.95; H, 4.57; N, 
13.38. Found: C, 66.17; H, 4.86; N, 13.23. 

EXAMPLE 277 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin-3-yl)-N'-phenylthiourea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 
Phenylisothiocyanate were mixed in 8 ml of dry tetra- 
hydrofuran at room temperature. The reaction mixture 
was allowed to stand for 8 hours and was then filtered. 
The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O5 to give the analytical 
product: m.p. 209°-2H° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=401. 
Anal. Calc'd for C23H20N4OS: C, 68.98; H, 5.03; N, 
13.99. Found: C, 68.97; H, 5.25; N, 14.07. 

EXAMPLE 278 
N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4-ben- 
zodiazepin-3-yl)-N'-(2-methoxyphenyl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 2- 
methoxyphenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 
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filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 258°-260° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99% pure. 

MS: Molecular ion at m/e=414. 

Anal. Calc'd for C24H22N 4 03.£H 2 0: C, 68.08; H, 
5.47; N, 13.23. Found: C, 68.18; H, 5.33; N, 13.05. 

EXAMPLE 279 
1-Pivaloyloxymethyloxycarbonylmethyl- 1 ,3-dihydro- 
3-(2-indolecarbonylamino)-5-phenyl-2H-l,4-ben- 
zodiazepin-2-one 

A mixture of l-carboxymethyl-l,3-dihydro-3-(2- 
indolecarbonylamino)-5-phenyl-2H- 1 ,4-benzodiazepin- 
2-one (85 mg, 0.20 mmol), pivaloyloxymethylchloride 
(32 ul, 0.22 mmol) and triethylamine (28 pi, 0.20 mmol) 
was combined in 2 ml of dry dimethylformamide and 
allowed to stand at room temperature for 48 hours. 
Solvent was removed under reduced pressure and the 
residue partitioned between ethyl acetate and water. 
Extractive work-up gave 100 mg of crude Product 
which was chromatographed on silica gel (CH3OH- 
CHCI3, 3:97 v/v elution) to give a white solid after 
trituration with ether: m.p. 225°-226° C. 

NMR: Spectrum confirs structure assignment. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=567. 

Anal. Calc'd for C32H30N4O6: 

C, 67.83; H, 5.34; N, 9.89. Found: C, 67.61; H, 5.42; N, 
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9.63. 

EXAMPLE 280 
N-(2,3-Dihydro-5-phenyl-2-thioxo-lH-l,4-benzodiaze- 
pin-3-yl)-N'-(3-methoxyphenyl)-urea 
Equimolar amounts of 3(R,S)-amino-l,3-dihydro-5- 
phenyl-2H-l,4-benzodiazepin-2-thione and 3-methoxy- 
phenylisocyanate were mixed in 8 ml of dry tetrahydro- 
furan at room temperature. The reaction mixture was 
allowed to stand for 8 hours and was then filtered. The 
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MS: Molecular ion at m/e=399 (FAB). 
Anal. Calc'd for C23H22N4O2: C, 72.34; H, 5.56; N, 
14.06. Found: C, 72.12; H, 5.84; N, 14.04. 

EXAMPLE 282 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea 
Equimolar amounts of 3(R)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3- 
bromophenylisocyanate were mixed in 8 ml of dry tet- 
rahydrofuran at room temperature. The reaction mix- 
ture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 194°-196° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=463. 
Anal. Calc'd for C23Hi9BrN 4 0 2 : C, 59.62; H, 4.13; N, 
12.09. Found: C, 59.67; H, 4.17; N, 11.72. 

EXAMPLE 283 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-2-iodobenzamide 
Equimolar amounts of 3(S)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, o-iodo- 
benzoylchloride and triethylamine were mixed at room 
temperature and stirred 1 hour. Flash chromatography 
of the reaction solution on silica gel (5% Et20 in 
(CH2CI2) provided the title compound as a crystalline 
solid from EtOAc: m.p. HS'-HO 8 C. (physical change), 
173M75 0 C. (melt). 

NMR: Confirms structure assignment of product and 
verifies presence of EtOAc solvate. 
HPLC: Greater than 99.6% pure. 
MS: Molecular ion at m/e=496 (FAB). 
Anal. Calc'd for C23H18IN3O2.O.3C4H8O2: C, 55.71; 



collected solids were washed with tetrahydrofuran and 45 jj 3 94. n g 05 Found: C, 55.56; H, 3.81; N, 8.37. 
dried in vacuo over P2O5 to give the analytical product: ' ' ' 



m.p. 229"-231" C. (d). 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=417 (FAB). 

Anal. Calc'd for C23H20N4O2S: C, 66.33; H, 4.84; N, 
13.45. Found: C, 65.99; H, 4.90; N, 13.34. 



EXAMPLE 281 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(3-methylphenyl)-urea 
Equimolar amounts of 3(R)-amino-l,3-dihydro-l-5- 
pheny,l:-2H-l,4-benzodiazepin-2-one and 3-methyl- 
phenylisocyanate were mixed in 8 ml of dry tetrahydro- 60 
furan at room temperature. The reaction mixture was 
allowed to stand for 8 hours and was then filtered. The 
collected solids were washed with tetrahydrofuran and 
dried in vacuo over P2O5 to give the analytical product: 65 
m.p. 208°-210° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 



[a] c 25 = -85.5° (cone. =2.9 mg/ml CH 2 C1 2 ). 
EXAMPLE 284 
50 l-{[3-[(((3-Methoxyphenyl)amino)carbonyl)amino]-2,3- 
dihy dro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin- 1 - 

yl]acetyl}pyrrolidine 
Equimolar amounts of l-{[(3-amino)-2,3-dihydro-2- 
55 oxo-5-phenyl- 1H- 1 ,4-benzodiazepin- 1 -yl]acetyl}pryr- 
rolidine and 3-methoxyphenylisocyanate were mixed in 
8 ml of dry tetrahydrofuran at room temperature. The 
reaction mixture was allowed to stand for 8 hours and 
^ was then filtered. The collected solids were washed 
with tetrahydrofuran and dried in vacuo over P2O5 to 
give the analytical product: m.p. 193°-194° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=512. 
Anal. Calc'd for C29H29N5O4: C, 68.09; H, 5.71; N, 
13.69. Found: C, 68.14; H, 5.65; N, 13.24. 
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EXAMPLE 285 NMR: Confirms structure assignment of product and 

3-{[((3-Methoxyphenyl) a mino)carbonyl) a mino]-N,N- VerifieS P resence of CH 3QH solvate. 

diethyl-2,3-dihydro-2-ox6-5-phenyl-lH-l,4-benzodiaze- HPLC: Greater than 96.9% pure. 

pin-l-acetamide 5 MS: Molecular ion at m/e=415 (FAB). 

Equimolar amounts of 3-amino-N,N-diethyl-2,3-dihy- AnaL Calc ' d for C24H22N4O3.O.ICH4O: C, 69.30; H, 

dro-2-oxo-5-phenyl-lH-l,4-benzodiazepine-l-aceta- 5 - 41 = N - 13 - 42 - Found: C, 69.00; H, 5.57; N, 13.31. 

mide and 3-methoxyphenylisocyanate were mixed in 8 EXAMPLE 289 

ml of dry tetrahydrofuran at room temperature. The 10 

reaction mixture was allowed to stand for 8 hours and 3 - N < 2 > 3 - D %dro-l,9-dimethyl-2-oxo-5-phenyl-lH-l,4- 

was then filtered. The collected solids were washed b enzodiazepin-3-yl)-lH-indole-2-carboxamide 

with tetrahydrofuran and dried in vacuo over P 2 0 5 to Equimolar amounts of 3-(R,S)-amino-l,3-dihydro- 

give the analytical product: m.p. 222°-224° C. l,9-dimethyl-5-phenyl-2H-l,4-benzodiazepin-2-one, in- 

NMR: Confirms structure assignment of product. 15 dole-2-carbonyl chloride and triethylamine were mixed 

^c L S ? r tha " " ? PU ' e ; at r °° m tem Perature and stirred 30 minutes. Flash chro- 

MS: Molecular ion at ^=514 myography of the reaction solution on silica gel (7% 

,T, SZZSGSggSiSS} , r*.22SE££rr"-- 

EXAMPLE 286 NMR: Confirms structure assignment of product and 

3-{[((2-Chlorophenyl)amino)carbonyl]amino}-N,N- verifies presence of Et 2 0 solvate. 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-benzodiaze- HPLC: Greater than 96.2% pure. 

pine-l-acetamide 25 MS: Molecular ion at m/e =422. 

Equimolar amounts of 3-amino-N,N-diethyl-2,3-dihy- Ana1 ' Calc ' d f °r C26H22N4O2. JC4H10O: C, 73.42; H, 

dro-2-oxo-5-phenyl-lH-l,4-benzodiazepine-l-aceta- 5 -71; N, 12.54. Found: C, 73.08; H, 5.68; N, 12.87. 

mide and 2-chlorophenylisocyanate were mixed in 8 ml P v . MpT _ , 0 

of dry tetrahydrofuran at room temperature. The reac- AMrLt ZyU 

tion mixture was allowed to stand for 8 hours and was N -( 3 - M ethoxyphenyl)-N'-(2,3-dihydro-l,9-dimethyl-2- 

then filtered. The collected solids were washed with oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea 

tetrahydrofuran and dried in vacuo over P2O5 to give Equimolar amounts of 3-(R,S)-amino-l,3-dihydro- 

the analytical product: m.p. 173M75* C. 1.9-dimethyl-5-pJienyl-2H-l,4-benzodiazepin-2-one 3- 
S^ C ^ nfirrnSStrUCtUreaSsignmentofproduct 35 methoxyphenylisocyanate and triethylamine were 

HPLC: Greater than 99% pure ^ m THF at v c . and stirred 20 minutes. Removal 

Ana! ^TlTSn.Bn n ~, of THF in vacuo, dissolution of the residue in CH2CI2 

*£5 S d F^SSS 5: m s 5* *~ phy on sil r ? r Et2 ° in 

40 CH 2 C1 2 ) gave the title compound which was crystal- 

EXAMPLE 287 lized as a white fluffy solid from Et 2 0: m.p. 215°-217° 

3-N-(2,3-Dihydro-9-methyl-2-oxo-5-phenyl-lH-l,4- c - 

benzodiazeoin-3-yl)-lH-indole-2-carboxamide NMR: Confirms structure assignment of product. 

Equimolar amounts of 3-(R,S)-amino-l,3-dihydro-9- 45 HPLC: Greater than 98.8% pure. 

methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, indole-2- MS: Molecular ion at m/e=429. 

carbonyl chloride, and triethylamine were mixed at Anal - Calc'd for C 2 5H 2 5N403: C, 70.07; H, 5.65; N, 

room temperature and stirred for 30 minutes. Flash 13.08. Found: C, 70.08; H, 5.88; N, 13.07. 
chromatography of the reaction solution on silica gel 

(20% Et 2 0 in CH 2 C1 2 ) provided the title compound as 50 EXAMPLE 291 

a crystalline solid from Et 2 0: m.p. 229°-232° C. 3-N-(2,3-Dihydro-l-methyl-2-oxo-5-(p-tolyl)-lH-l,4- 

NMR: Confirms structure assignment of product. benzodiazepin-3-yl)-lH-indole-2-carboxamide 

° reaterthan "! % PUre - Equimolar amounts of 3-(R,S)-amino-l,3-dihydro-l- 

lal cSfn 10 r at H Tn r „ . 55 ™th y l-5-(p-tolyl)-2H-l,4-benzodia Z e P in-2-one, indole- 

4 94: 2 - carb ° nyi - «-*«^ — — * - 

room temperature and stired 30 minutes. Flash chroma- 
EXAMPLE 288 tography of the reaction solution on silica gel (5% Et 2 0 

N-(3-Methoxyphenyl)-N'-(2,3-dihydro-9-methyl-2-oxo- 60 m CH 2 C1 2 ) provided the title compound as a crystalline 
5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea solid from Et 2 0: m.p. 280°-282° C. 

Equimolar amounts of 3-(R,S)-amino-l,3-dihydro-9- NMR: Confirms structure assignment of product and 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 3- verifies presence of Et 2 0 solvate, 

methoxy-phenylisocyanate and triethylamine were 65 HPLC: Greater than 99.2% pure, 
mixed in THF at 0° C. and stirred 40 minutes. Removal MS: Molecular ion at m/e =422. 
of THF in vacuo gave a residue which was crystallized Anal. Calc'd for C 26 H 22 N4O 2 .0.15C4Hi 0 O- C 73 68- 
from MeOH: m.p. 250°-252° C. H> 5.46; N, 12.92. Found: C, 73.97; H, 5.44; N, 13.09. ' 



4/13/2009, EAST 



Version: 2.3.0.3 



207 

EXAMPLE 292 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l-methyl-2-oxo- 
•5-(p-tolyl)- 1H- 1 ,4-benzodiazepin-3-yl)-urea 

Equimolar amounts of 3-(R,S)-amino-l,3-dihydro-l- 
methyl-5-(p-tolyl)-2H- 1 ,4-benzodiazepin-2-one, 3- 
methoxyphenylisocyanate, and triethylamine were 
mixed in THF at 0° C. and stirred 20 minutes. Removal 
of THF in vacuo and crystallization from MeOH gave 
the title compound: m.p. 240° -242° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 99.9% pure. 

MS: Molecular ion at m/e=428. 

Anal. Calc'd for C25H24N4O3: C, 70.07; H, 5.65; N, 
13.08. Found: C, 69.86; H, 5.62; N, 12.83. 

EXAMPLE 293 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea 

Equimolar amounts of 3(R)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 4- 
methylPhenylisocyanate were mixed in 8 ml of dry 
tetrahydrofuran at room temperature. The reaction 
mixture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 
drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 233°-235° C. 

NMR: Confirms structure assignment of product. 

HPLC: Greater than 98% pure. 

MS: Molecular ion at m/e=399 (FAB). 

Anal. Calc'd for C24H22N4O2: C, 72.34; H, 5.57; N, 
14.06. Found: C, 72.62; H, 5.76; N, 14.24. 

EXAMPLE 294 
3-N-(2,3-Dihydro-l,8-dimethyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-lH-indole-2-carboxamide 

Equimolar amounts of 3-(R,S)-amino-l,3-dihydro- 
1 ,8-dimethyl-5-phenyl-2H- 1 ,4~benzodiazepin-2-one, in- 
dole-2-carbonyl chloride, and triethylamine were mixed 
at room temperature and stirred 30 minutes. Flash chro- 
matography of the reaction solution on silica gel (7% 
Et20 in CH2CI2) provided the title compound as a crys- 
talline solid from Et 2 0: m.p. 291°-294° C. 

NMR: Confirms structure assignment of product and 
verifies presence of Et20 solvate. 

HPLC: Greater than 99.5% pure. 

MS: Molecular ion at m/e=422. 

Anal. Calc'd for C26H22N4O2.O.25C4H10O: C, 73.53; 

H, 5.60; N, 12.71. Found: C, 73.56; H, 5.71; N, 12.87. 

EXAMPLE 295 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l,8-dimethyl-2- 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea 
Equimolar amounts of 3-(R,S)-amino-l,3-dihydro- 

I, 8-dimethyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 3- 
methoxyphenylisocyanate, and triethylamine were 
mixed in THF at 0° C. and stirred 20 minutes. Removal 
of THF in vacuo and crystallization from MeOH gave 
the title compound: m.p. 184°-188° C. 

NMR: Confirms structure assignment of product. 
HPLC: Greater than 99.9% pure. 
MS: Molecular ion at m/e=428. 



Anal. Calc'd for C25H24N4O3: C, 70.07; H, 5.65; N, 
13.08. Found: C, 70.36; H, 6.01; N, 13.08. 

EXAMPLE 296 
5 (R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(3-chloroohenyl)-urea 
Equimolar amounts of 3(R)-amino-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one and 3- 
10 chlorophenylisocyanate were mixed in 8 ml of dry tet- 
rahydrofuran at room temperature. The reaction mix- 
ture was allowed to stand for 8 hours and was then 
filtered. The collected solids were washed with tetrahy- 
15 drofuran and dried in vacuo over P2O5 to give the ana- 
lytical product: m.p. 178°-180° C. 
NMR: Confirms structure assignment of product. 
HPLC: Greater than 98% pure. 
20 MS: Molecular ion at m/e=419 (FAB). 

Anal. Calc'd for C23H19CIN4O2.O.2H2O: C, 65.39; H, 
4.63; N, 13.26. Found: C, 65.20; H, 4.67; N, 13.17. 
EXAMPLE 297 
25 N-(4-Chlorophenyl)-2,3-dihydro-l-methyl-2-oxo-5-phe- 
nyl-lH-l,4-benzodiazepine-3-acetamide 
The lithium salt of l,3-dihydro-l-methyl-phenyl-2H- 
l,4-benzodiazepin-2-one (0.5 g, 2 mmole) was made 
30 according to the procedure of Example 47. To the anion 
solution was added ethyl bromoacetate (0.33 g, 2 
mmole). After stirring at room temperature for \ hour, 
the reaction was worked up as described in Example 47 
35 to give the 3-ethoxycarbonylmethyl benzodiazepine. 
This compound (120 mg, 0.36 mmole)was combined 
with aqueous sodium hydroxide solution (0.4 ml/lM 
solution, 0.4 mmole) in 2 ml of methanol plus 1.5 mg of 
40 tetrahydrofuran and stirred at room temperature for 18 
hours. The mixture was adjusted to pH 5 with IN HC1 
and filtered to provide the 3-carboxymethylbenzodiaze- 
pine. The entire lot of this material was stirred in DMF 
45 (4 ml) in an ice bath. N-Methylmorpholine (55 mg, 0.5 
4 mmole) was added, followed by isobutylchlorocarbon- 
ate (70 mg, 0.5 mmole). The mixture was stirred \ hour 
in the cold, then treated with a solution of 4-chloroani- 
line (76 mg, 0.6 mmole) in DMF (3 ml). The mixture 
50 was stirred at room temperature for 3 days, then evapo- 
rated in vacuo. The residue was combined with water 
and extracted with CH2CI2 (3X10 ml). The CH2CI2 
extracts were combined, washed with dilute citric acid, 
55 then sodium bicarbonate solution, dried over sodium 
sulfate, filtered, and evaporated to dryness in vacuo. 
The residue was chromatographed on silica gel (eluted 
with 2% (v/v) methanol in CH2CI2) to give the title 
60 compound which was dried at 90° C: m.p. 238° -240° C. 
NMR: Consistent with structure. 
HPLC: Greater than 99% pure. 
MS: Molecular ion at m/e=417. 
Anal. Calc'd for C24H20CIN3O2: C, 68.98: H, 4.82; N, 
10.06. Found: C, 68.82: H, 4.78; N, 9.86. 
What is claimed is: 
1. A compound of Formula II: 



4/13/2009, EAST Version: 2.3.0.3 



209 



4,820,834 



210 




wherein 

R 1 is H, C1-C6 linear or branched alkyl, loweralkenyl, 
lower alkynyl, — X^COOR', — XU-cycloloweral- 
kyl, -X12NR4R5, -X12CONR4R5, _X«CN, or 
— XHCX3 10 ; 

R 2 is H, loweralkyl, substituted or unsubstituted 
phenyl (wherein the substitutents may be 1 or 2 of 
halo, loweralkyl, loweralkoxy, loweralkylthio, 
carboxyl, carboxyloweralkyl, nitro, — CF 3 , or hy- 20 
droxy), 2-, 3-, 4-pyridyl, 




? 

X»CR7; 

R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused ,4-7 membered heterocyclic ring wherein 
said heterocyclic ring or said benzofused heterocy- 
clic ring may contain a second heteroatom selected 
from O and NCH3 and the substituent(s) is/are 
independently selected from Ci-C 4 alkyl; 

R 6 is H, loweralkyl, cycloloweralkyl, substituted or 
unsubstituted phenyl, or substituted or unsubsti- 
tuted phenylloweralkyl wherein the phenyl or phe- 
nylloweralkyl substituents may be 1 or 2 of halo, 
loweralkyl, loweralkoxy, nitro, or CF3; 

R 7 is a- or /3-naphthyl, substituted or unsubstituted 
phenyl (wherein the substituents may be indepen- 
dently 1 to 2 of halo, — N0 2 , — OH, — X 1 >NR 4 R 5 , 
loweralkyl, CF 3> CN, SCF3, C=CH, CH2SCF3, 



-X12SCH 3 , -xi2SOCH 3 , -X12SO2CH3, or -X- 
'2COOR6; 



-X"NRl8CXllR7 
-NH(CH 2 )2-3NHR 7 ,-NH(CH 2 )2-3NHCOR 7 , 



OCHF2, SH, SPh, PO3H, loweralkoxy, loweral- 
30 kylthio or COOH), 2-, 3-, 4- pyridyl, 



-X»X9CCHCH 2 R 7 



O O NH 2 

-X' 'NR'SCX 1I 9 X"R 7 -x"X 9 C-CH-CH 2 R 7 



-X»X 9 C(CH 2 ) ? X„^ 



-X»NRl8so 2 (CH 2 ) 9 R 7 or -X^CR 7 , 



with the priviso that R"> is not H or — CH 3 when 
R3is 
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R 8 is H, loweralkyl, cycloloweralkyl, - 



— X 12 -cycloloweralkyl, 




212 

Ri is H, C1-C6 linear or branched alkyl, — X- 
12 COOR 6 , —X 1 '-cycloloweralkyl, X 12 NR 4 R 5 or 
-Xl 2 CONR+R5; 

R 2 is substituted or unsubstituted phenyl (wherein the 
substitutents may be 1 or 2 of halo, loweralkyl, 
loweralkoxy, loweralkylthio, carboxyl, carboxy- 
loweralkyl, nitro, — CF3, or hydroxy), 2-, 3-, or 4- 
pyridyl, 




R^sX'^R 7 , — x n NR 18 cx"R 7 , 



R9 and R 10 are independently H, —OH, or — CH3; 
R u and R 12 are independently loweralkyl or cyclo- 
loweralkyl; 

R 13 is H, loweralkyl, acyl, O, or cycloloweralkyl; 
R 14 is loweralkyl or phenylloweralkyl; 
Ris is H, loweralkyl, 



— X n CX 9 X n R 7 , — NH(CH 2 )2-3NHCOR 7 , 



-X"NR 18 CX ( >X 11 R 7 , or X'^'^CH^jX^ 




or -NH 2 ; 

R 16 alpha or beta naphthyl or 2-indolyl; 40 
R 18 is H or loweralkyl; 

p is 0 when its adjacent =. is unsaturated and 1 when 
its adjacent = is saturated except that when R 13 is 
O, p= 1 and = is unsaturated; 

q is 0-4; 45 

r is 1 or 2; 

Xl is H, -NOz, CF3 CN, OH, loweralkyl, halo, low- 
eralkylthio, loweralkoxy, — X n COOR 6 , or 
-X»NR 4 R 5 , 

X 2 and X 3 are independently H, — OH— NO2, halo, 50 

loweralkylthio, loweralkyl, or loweralkoxy; 
X 4 isS, O, CH 2 , or NR 8 ; 
X5 is H, CF3, CN, — COOR«, NO2, or halo; 
X^isOorHH; 

X 7 is O, S, HH, or NR>5 with the proviso that X 7 can 55 

be NR 15 only when R 1 is not H; 
X 8 is H, loweralkyl; 

X 9 and X„ 9 are independently NR 18 or O; 

Xi<>isF, CI, or Br; 60 

X u is absent or Cm linear or branched alkylidene; 

X 12 is Cm linear or branched alkylidene; 

= is a saturated or unsaturated bond; 

with the proviso that when X r l is CI in the seven 
position, R 1 is H and R 2 is unsubstituted phenyl, $5 
then R 3 is not NHCO(CH 2 ) 2 C s H 5 or NHCOC 6 H 5 
or pharmaceutical^ acceptable salt thereof. 

2. A compound of claim 1 wherein: 



X 3 



R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring wherein 
said heterocyclic ring or said benzofused heterocy- 
clic ring may contain a second heteroatom selected 
from O and NCH3 and the substituent(s) is/are 
independently selected from C1-C4 alkyl; 

R 6 is H, Cm straight or branched-chain alkyl or 
C 3 -C6-cycloalkyl 

R 7 is a- or /3-naphthyl, substituted or unsubstituted 
phenyl (wherein the substituents may be 1 to 2 of 
halo, — N0 2 , -OH, -XHNR 4 R5, loweralkyl, 
CF3, CN, SCF3, 

? 

OCCH3, 

SH, SPh, loweralkoxy, loweralkylthio, or car- 
boxy), 2-, 3-, 4-pyridyl, 
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-continued 



R 8 is H, loweralkyl or cycloloweralkyl; 1 
R 9 and RIO are independently H, —OH, or — CH 3 ; 
R 13 is H, loweralkyl, acyl, O, or cycloloweralkyl; 
R 18 is H or loweralkyl; 

p is 0 when its adjacent = is unsaturated and 1 when 
its adjacent — is saturated except that when R 13 is 1 
O, p=l and — is unsaturated; 

q is 0-2; 

r is 1 or 2; 

XI is H, — N0 2 , CF 3 , CN, loweralkyl, halo, loweral- , 
kylthio or — Xi'COOR«; 2 

X 2 and X 3 are independently H, — N0 2 , halo, lower- 

alkylthio, loweralkyl, or loweralkoxy; 
X 4 isS,0,orNR 8 ; 

X5 is H, CF 3 , CN, -COOR«, N0 2 , or halo; , 
X<* is O or HH; 
X 7 is O, S; 

X' and X a « are independently NR«, or O; 

X II is absent or Cm linear alkylidene; 

X 12 is Cm linear or branched alkylidene; 31 
=z is a saturated or unsaturated bond 
or pharmaceutically acceptable salt thereof. 
3. A compound of claim 2 wherein: 
R 1 is H, C1.3 linear or branched alkyl, — X 12 COOR 6 , 

— X12CONR4R5, 3: 
R 2 is substituted or unsubstituted phenyl (wherein the 

substitutents may be 1 or 2 of halo, loweralkyl, 

carboxyl, nitro or — CF 3 ); — X 12 COOR«; 2-, 3-, 4- 

pyridyl; 



HO HOH 
III , I II I 

NCR 7 or NCNR 7 or 



-CR 7 ; 



R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring wherein 50 
said heterocyclic ring or said benzofused heterocy- 
clic ring may contain a second heteroatom selected 
from O and NCH 3 and the substituent(s) is/are 
independently selected from C^alkyl; 
R 6 is H, Cm straight or branched-chain alkyl; 55 
R 7 is a- or /J-naphthyl, substituted or unsubstituted 
phenyl (wherein the substituents may be 1 to 2 of 
halo, — N0 2 , —OH, — NR 4 R 5 , loweralkyl, CF 3 , 
CN, or loweralkoxy), 2-, 3-, 4-pyridyl, 



R 9 and Rio are independently H, or —OH; 
p is 0 when its adjacent = is unsaturated and 1 when 

its adjacent = is saturated, the p of (R 13 )„ is 0; 
r is 1 or 2; 

XI is H, — N0 2 , CF 3 , loweralkyl or halo; 
X 2 and X 3 are independently H, — NO2, halo, lower- 
alkyl, or loweralkoxy; 
X 4 is O or NR 8 ; 
X 7 is O or S, 

X 12 is C1.2 linear or branched chain alkylidene; 
=-- is a saturated or unsaturated bond; 
or the pharmaceutically acceptable salt thereof. 
4. A compound of claim 3 wherein: 
Ri is H, C1-C2 linear alkyl, — X 12 COOR 6 , — X- 
l 2 CONR 4 R5; 

R 2 is substituted or unsubstituted phenyl (wherein the 
substituted may be halo, loweralkyl, nitro, — CF 3 ), 
2-, 3-, 4-pyridyl, or Xl 2 COOR 6 ; 

R 3 is 



— CR 7 —NCR 7 or —NCNR 7 

R 4 and R 5 are independently R 6 or in combination 
with the N of the NR 4 R 5 group form an unsubsti- 
tuted or mono or disubstituted, saturated or unsatu- 
rated, 4-7 membered heterocyclic ring, or ben- 
zofused 4-7 membered heterocyclic ring wherein 
said heterocyclic ring or said benzofused heterocy- 
clic ring may contain a second heteroatom selected 
from O and NCH3 and the substituent(s) is/are 
independently selected from CMalkyl; 

R 6 is H, Ci-C 3 straight chain alkyl; 

R 7 is a- or /3-naphthyI, substituted or unsubstituted 
phenyl (wherein the substituents may be 1 to 2 of 
halo, — N0 2 , NH 2 , methyl, ethyl, CF 3 , CN, or 
loweralkoxy), 2-, 3-, 4-pyridyl, 

X 2 



— O 



x* 

R 10 is H,orOH; 

p is 1 of (RIO);, and 0 of (R% and (R 13 )p. =- at 4,5 is 

unsaturated and — at 3,4 is saturated; 
r is 1 or 2; 

XI is H, — N0 2 , CF 3 , loweralkyl or halo; 
X 2 is H, — N0 2 , halo or loweralkyl; 
X 4 is O, NH, NCH 3 ; 
X 7 is O or S; 

X 12 is Ci- 2 linear alkylidene; 
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or pharmaceutical^ acceptable salt thereof. -continued 
5. A compound of claim 4 wherein: ch 3 o 
Ri is H, CH 3 , CH2CH3, CH2COOH, CH 2 COOEt, ) , 



CH 2 CON(Et) 2 , CH2CON 



□ 



CF 3 — (f )>CONH, 



\ f 

• 0CH3 

Cl-^^^-NHCONH-, ^^)~ NH ' 
NHCONH-, CH 3 — ^^^~ Nt 

RJ iS CI 

/\ — NHCONH, 0 2 N— ( ())-NH( 

\ / N / ,« CI CH 3 

CI— (^^J- NHCONH-, Nl 



CH2CON NCH3 or CH 2 CH2COOEt; 

\ I 

1 

R2 is phenyl, 2-F-phenyl, 4-CH 3 -phenyl, 2-, 3-, or 
4-pyridyl; 



^^^-NHCONH-, ^^-NHCONH-, 



\ \ 1 j ~ nhconh ~ 




(OV^LcONH-, d^)-CONH-, 
\/ o ~ J 50 

Br-(^Q^)-CONH-,I-^^y-CONH-, ch,-^^-!. 



RIO is H or —OH; 

p is 1 of (R 10 V and 0 of (K% and (R 13 ) p ; r is 1; 



v£T\ p is 1 of (Ri°) f and 0 of (R») P 

<Q^conh-,(Q^CONH-, „ X ; «H J 7-C1,8-CH3,9-CH3; 

~ ~ at 4, 5 is unsaturated and : 

NH2 or the pharmaceuticaUy accept: 

, . . / 6. A compound of claim 1 wUuu ia. 

65 3(R)-N-(4-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-5- 

\\_J) ^ 1 a ~\ \_J >~ CONH -' p henyl-2-oxo-lH-l,4-benzodiazepin-3-yl)urea, 

\ / V-conh— \ ' 3-Benzoyl-l,3-dihydro-3-hydroxy-l-mefhyl-5-phenyl- 

2H- 1 ,4-benzodiazepin-2-one, 
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5-(2-Fluorophenyl)-l,3-dihydro-3-hydroxy-3-(4- 
methoxybenzoyl)-l-methyl-2H-l,4-benzodiazepin- 

N-(2,3-Dihydro-l-methyl-2-oxo-5(3-methylphenyl)-lH- 

1 ,4-benzodiazepin-3-yl)-N'-(phenylmethyl)urea, 5 
N-(2,3-Dihydro-l-ethyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-(3-methoxyphenyl)urea, 
3-(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-3-(3-methoxyphenyl)-2-propena- 

mide, 10 
3-((((4-Chlorophenyl)amino)carbonyl)amino-2,3-dihy- 

dro-2-oxo-5-phenyl- 1H-1 ,4-benzodiazepin- 1- 

propanoic acid ethyl ester, 
3(RS)-l,3-dihydro-(2-indolecarbonylamino)-5-phenyl- 

2H-l,4-benzodiazepin-2-one, 15 
l-Carboxymethyl-l,3-dihydro-3(RS)-(2-indolecar- 

bonylamino)-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-3(RS)-(2-indolecarbonylamino)-l-methyl- 

5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
1 ,3-dihydro- l-methyl-3(RS)-[2-( 1 -methylindole)car- 20 

bonylamino]-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
1 ,3-Dihydro- 1 -methyl-3(RS)-(4-chlorophenylcarbonyl- 

)amino-5-(2-fluorophenyl)-2H-l,4-benzodiazepin- 

2-one, 

l,3-Dihydro-5-(2-fluorophenyl)3(RS)-(2-indolecar- 25 
bonylamino)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 

1 ,3-Dihydro-5-(2-fluorophenyl)-l -methyl-3(RS)-[2'-( 1 '- 
methylindole)carbonylamino]-2H-l,4-benzodiazepin- 
2-one, 

3(S)-(-)-l,3-Dihydro-3-(2-indolecarbonylamino)-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 

3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2- 
indolecarbonylamino)-l-methyl-2H-l,4-benzodiaze- 
pin-2-one, 

(S)-(+).l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- 

fluorophenyl)- l-methyl-2H- 1 ,4-benzodiazepin-2-one, 
3(S)-(-)-l,3-Dihydro-3-(4-bromobenzoylamino)-l- 

methyl-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indolecarbo- 40 

nyl amino)-2H-l,4-benzodiazepin-2-one, 
l,3-Dihydro-3-(RS)-(4-chlorophenylcarbonyl)amino-5- 

(2-fluoropheny 1)-2H- 1 ,4-benzodiazepin-2-one, 
l-Carboxymethyl-l,3-dihydro-5-(2-fluorophenyl)- 

3(RS)-(2-indolecarbony lamino)-2H- 1 ,4-benzodiaze- 45 

pin-2-one, 

l,3-Dihydro-3-(RS)-(5-fluoroindole-2-carbonylamino)- 

5-(2-nuorophenyl)-2H-l,4-benzodiazepin-2-one, 
l,3-Dihydro-3-(RS)-(l-methylindole-2-carbonylamino)- 

5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one, 50 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-benzofuran- 

carbonylamino)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-l-methyl-3-(RS)-(4-chlorophenylcar- 

bonyl)amino-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 
3 (S)-( + )-3-(3-Bromobenzoylamino)- 1 ,3-dihydro-5-(2- 55 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one, 
3(S)-( + )-3-(4-Bromobenzoylamino)- 1 ,3-dihydro-5-(2- 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one, 
3(S)-(+)-13-Dihydro-5-(2-fluorophenyl)-3-(4-iodoben- 

zoylamino)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 60 
3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(3-iodoben- 

zoylamino)-l-methyl-2H-l,4-benzodiazepin-2-one, 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indole) car- 

bonylamino-2H-l,4-benzodiazepin-2-thione, 
3(S)-(2-Indolecarbonyl)amino- 1 ,3-dihydro-5-phenyl- 65 

2H- 1 ,4,-benzodiazepin-2-one, 
(S)-N-(2 ) 3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-3-phenyl-2-propenamide, 
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3-((((4-Chlorophenyl)amino)carbonyl)amino)-5-(2- 
fluorophenyl)-2,3-dihydro-2-oxo-lH-l,4-benzodiaze- 
pin-1 -acetic acid ethyl ester, 

(S)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 1,4- 
benzodiazepm-3-yl)-4-(trifluoromethyl)-benzamide, 

3- ((((4-Chlorophenyl)amino)carbonyl)amino)-2,3-dihy- 
dro-2-oxo-5-phenyl-lH-l,4-benzodiazepin-l-acetic 
acid ethyl ester, 

5-(2-Fluorophenyl)-2,3-dihydro-3-((lH-indol-2-ylcar- 
bonyl)amino)-2-oxo-lH-l,4-benzodiazepin-l-acetic 
acid ethyl ester, 

4- Bromo-N-(2,3-dihydro-l-methyl-2-oxo-5-phenyl-lH- 
l,4-benzodiazepin-3-yl)-bezamide, 

N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-benza- 
mide, 

(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-l-raethyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)ben- 



3-((((4-Chlorophenyl)amino)carbonyl)amino)-N,N- 
diethyl-2,3-dihydro-2-oxo-5-phenyl- 1 H- 1 ,4-ben- 
zodiazepin- 1 -acetamide, 

l-((3-((((4-Chlorophenyl)amino)carbonyl)amino-2,3- 
dihydro-2-oxo-5-phenyl- 1H- 1 ,4-benzodiazepin- 1 - 
yl)acetyl)pyrrolidine, 

1 -((3-((((4-Chlorophenyl)amino)carbonyl)amino-2,3- 
dihydro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin- 1 - 
yl)acetyl)-4-methylpiperazine, 

3-(((4-Chlorophenyl)acetyl)amino)-2,3-dihydro-2-oxo- 
5-phenyl-lH-l,4-benzodiazepin-l -acetic acid ethyl 
ester, 

N-(5-(2-Fluorophenyl)-2,3-dihydro- 1 -methyl-2-oxo- 1 H- 

l,4-benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 
N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1 H- 1 ,4-ben- 

zodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 
N-(2,3-Dihydro- l-methyl-2-oxo-5-phcnyl- 1H- 1 ,4-ben- 

zodiazepin-3-yl)-N'-phenylurea, 
N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1H- 1 ,4-ben- 

zodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
N-(2-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
N-(4-Nitrophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
N-(2,4-Dichlorophenyl)-N'-(2,3-dihydro- 1 -methyl-2- 

oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-(3-methylphenyl)-urea, 
N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 1,4-ben- 

zodiazepin-3-yl)-N'-(3-nitrophenyl)-urea, 
N-(3-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

Pheny 1- 1 H- 1 ,4-benzodiazepin-3-yl)urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 
(S)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1,4- 

benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 
N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1,4-(2- 

nitrophenyl)-urea, 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-(3-fluorophenyl)-urea, 
N-(3-Bromophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl- 1 H- 1 ,4-benzodiazepin-3-y l)-urea, 
N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin-3-yl)-N'-l-naphthalenyl-urea, 
(S)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4- 

benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-methylphenyl)-urea, 
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(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, 

l-{[3-[(((3-Methoxyphenyl)amino)carbonyl)amino]-2,3- 
dihydro-2-oxo-5-phenyl-lH- 1 ,4-benzodiazepin- 1 - 
yl]acetyl}pyrrolidine, 

3-{[((3~Methoxyphenyl)amino)carbonyl)amino]-N,N- 
diethyl-2,3-dihydro-2-oxo-5-phenyl- 1H- 1 ,4-ben- 
zodiazepin- 1 -acetamide, 

3-{[((2-Chlorophenyl)amino)carbonyl]amino}-N,N- 



diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 
zodiazepin- 1 -acetamide, 
3-N-(2,3-Dihydro-9-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
3-N-(2,3-Dihydro-l,9-dimethyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro- 1 ,9-dimethyl-2- 

oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
3-N-(2,3-Dihydro- l-methyl-2-oxo-5-(p-tolyl)- 1 H- 1 ,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l-methyl-2-oxo- 

5-(p-tolyl)-lH-l,4-benzodiazepin-3-yl)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
3-N-(2,3-Dihydro-l,8-dimethyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l,8-dimethyl-2- 

oxo-5-phenyl- 1H- 1 ,4-benzodiazepin-3-yl)-urea or 
(R)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4- 
benzodiazepin-3-yl)-N'-(3-chlorophenyl)-urea. 
7. A compound of claim 6 which is: 
3(RS)l,3-Dihydro-(2-indolecarbonylamino)-5-phenyl- 

2H-l,4-benzodiazepin-2-one, 
l-Carboxymethyl-l,3-dihydro-3(RS)-(2-indolecar- 

bonylamino)-5-phenyl-2H-l,4-benzodiazepin-2-one, J5 zamide, 
1 ,3-Dihydro-3(RS)-(2-indolecarbonylamino)- 1-methyl- 

5-phenyl-2H-l,4-benzodiazepin-2-one, 
l,3-dihydro-l-methyl-3(RS)-[2-(l-methylindole)car- 
bonylamino]-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 



l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-benzofuran- 

carbonylamino)-2H- 1 ,4-benzodiazepin-2-one, 
l,3-Dihydro-l-methyl-3-(RS)-(4-chlorophenylcar- 
bonyl)amino-5-phenyl-2H-l,4-benzodiazepin-2-one, 
5 (S)-(+)-3-(3-Bromobenzoylamino)-l,3-dihydro-5-(2- 
fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one, 
(S)-(+)-3-(4-Bromobenzoylamino)-l,3-dihydro-5-(2- 

fluorophenyl)-l-methyl-2H-l,4-benzodiazepin-2-one, 
(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(4-iodoben- 
10 zoylamino)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 
(S>( + )- 1 ,3-Dihydro-5-(2-nuorophenyl)-3-(3-iodoben- 

zoylamino)- l-methyl-2H- 1 ,4-benzodiazepin-2-one, 
1 ,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indole) car- 
15 bonylamino-2H-l,4-benzodiazepin-2-thione, 

(S)-(2-Indolecarbonyl)amino-l,3-dihydro-5-phenyl-2H- 

1 ,4,-benzodiazepin-2-one, 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl- 1H- 1 ,4- 
benzodiazepin-3-yl)-3-phenyl-2-propenamide, 
20 3-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-2-amino-4-chlorobenzamide, 
(S>N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-4-(trifluoromethyl)-benzamide, 
5-(2-Fluorophenyl)-2,3-dihydro-3-((lH-indol-2-ylcar- 
25 bonyl)amino)-2-oxo-lH-l,4-benzodiazepin-l-acetic 
acid ethyl ester, 
4-Bromo-N-(2,3-dihydro-l-methyl-2-oxo-5-phenyl-lH- 

l,4-benzodiazepin-3-yl)-benzamide, 
N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo-lH- 
30 1 ,4-benzodiazepin-3-yl)-4-(trifluoromethyl)-benza- 
mide, 

(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo- 
lH-l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)ben- 



N-(2-Chlorophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl-lH- 1 ,4-benzodiazepin-3-yl)-urea, 
N-(2,4-Dichlorophenyl)-N'-(2,3-dihydro-l-methyl-2- 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-ui 



l,3-Dihydro-l-methyl-3(RS)-(4-chlorophenylcarbonyl- 40 (S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 



)amino-5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepin- 
2-one, 

l,3-Dihydro-5-(2-fluorophenyl)-3(RS)-(2-indolecar- 
bonylamino)-l-methyl-2H-l,4-benzodiazepin-2one, 



benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 
N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4-ben- 

zodiazepin-3-yl)-N'-(2-nitrophenyl)-urea, 
(S)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 1,4- 



l,3-Dihydro-5-(2-fluorophenyl)-l-methyl-3(RS)-[2'-(l'- 45 benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea 



methylindole)carbonylamino]-2H-l,4-benzodiazepin- 
2-one, 

(S)-(-)-l,3-Dihydro-3-(2-indolecarbonylamino)-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 

3(S).(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2- 
indolecarbonylamino)- l-methyl-2H- 1,4-benzodiaze- 
pin-2-one, 

3(S)-(+)-l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- 
fluorophenyl)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 

(S)-(-)- 

-l,3-Dihydro-3-(4-bromobenzoylamino)-l-methyl-5- 
phenyl-2H-l,4-benzodiazepin-2-one, 
l,3-Dihydro-5-(2-fluorophenyl)-3-(RS)-(2-indolecarbo- 
nyl amino)-2H- 1 ,4-benzodiazepin-2-one, 



3-N-(2,3-Dihydro-9-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
3-N-(2,3-Dihydro-l,9-dimethyl-2-oxo-5-phenyl-lH-l,4- 
benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
50 3-N-(2,3-Dihydro-l-methyl-2-oxo-5-(p-tolyl)-lH-l,4- 
benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l-methyl-2-oxo- 

5-(p-tolyl)-lH-l,4-benzodiazepin-3-yl)-urea, 
3-N-(2,3-Dihydro-l,8-dimethyl-2-oxo-5-phenyl-lH-l,4- 
55 benzodiazepin-3-yl)-l H-indole-2-carboxamide, 
N-(3-Methoxyphenyl)-N'-(2,3-dihydro-l,8-dimethyl-2- 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
8. A compound of claim 6 which is: 
l,3-bihydro:3-(RS)-(4-chlorophenylcarbonyl)amino-5- 60 3-((((4-CWorophenyl)amino)carbony^ 

(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one, fluorophenyl)-2,3-dihydro-2-oxo-lH-l,4-benzodiaze- 
l-Carboxymethyl-l,3-dihydro-5-(2-fluorophenyl)- pm-1 -acetic acid ethyl ester, 

3(RS)-(2-indolecarbonylamino)-2H-l,4-benzodiaze- 3-((((4-Chlorophenyl)ammo)carbonyl)amino)-2,3-dihy- 
pin-2-one, " dro-2-oxo-5-phenyl-lH-l,4-benzodiazepin-l-acetic 

l,3-Dihydro-3-(RS)-(5-fluoroindole-2-carbonylamino)- 65 acid ethyl ester, 

5-(2-fluorophenyl)-2H-l,4-benzodiazepin-2-one, 3-((((4-Chlorophenyl)amino)carbonyl)amino)-N,N- 
l,3-Dihydro-3-(RS)-(l-methylindole-2-carbonylamino)- diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 
5-(2-fluorophenyl)-2H- 1 ,4-benzodiazepin-2-one, zodiazepin-l-acetamide, 
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H(3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 

dihydro-2-oxo-5-phenyl- 1 H-l ,4-benzodiazepin- l-yl> 

acetyl)pyrrolidine, 
H(3-((((4-Chlorophenyl)amino)carbonyl)amino)-2,3- 

dihy dro-2-oxo-5 -phenyl- 1H- 1 ,4-benzodiazepin- 1 - 5 

yl)acetyl)-4-methylpiperazine, 
3-(((4-Chlorophenyl)acetyl)amino)-2,3-dihydro-2-oxo- 

5-phenyl-lH-l,4-benzodiazepin-l-acetic acid ethyl 

N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4-ben- 10 

zodiazepin-3-yl)-N'-phenylurea, 
N-(4-Nitrophenyl)-N'-(2,3-dihydro-l-methyl-2-oxo-5- 

phenyl-lH-l,4-benzodiazepin-3-yl)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)N'-(3-methoxyphenyl)-urea, 15 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-methylphenyl)-urea, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, 
l-{[3-[(((3-Methoxyphenyl)amino)carbonyl)amino]-2,3- 

dihydro-2-oxo-5-phenyl- 1 H- 1 ,4-benzodiazepin- 1- 

yl]acetyl}pyrrolidine, 
3-{[((3-Methoxyphenyl)amino)carbonyl)amino]-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 25 

zodiazepin- 1 -acetamide, 
3-{[((2-Chlorophenyl)amino)carbonyl]amino}-N,N- 

diefhyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin- 1 -acetamide, 
(R)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4- 30 

benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
(R)-N-(2,3-Dihydro- 1 -methyl-2-oxo-5-pheny 1- 1 H- 1 ,4- 

benzodiazepin-3-yl)-N'-(3-chlorophenyl)-urea. 

9. A compound which is 
3-N-(2,3-Dihydro- l-methyl-2-oxo-5-(p-tolyl)-lH-l,4- 35 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
3-N-(2,3-Dihydro- 1 ,9-dimethyl-2-oxo-5-phenyl- 1 H- 1 ,4- 

benzodiazepin-3-yl)-lH-indole-2-carboxamide, 
3-N-(2,3-Dihydro-l,8-dimethyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)- 1 H-indole-2-carboxamide, 40 
(S)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-3-phenyl-2-propenamide, 
(S)-N-(2,3-Dihydro- l-methyl-2-oxo-5-phenyl- 1H- 1,4- 

benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea, 
(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-l-methyl-2-oxo- 45 

lH-l,4-benzodiazepin-3-yl)-4-(trifluoromethyl)ben- 

zamide, 

3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(2- 
indolecarbonylamino)- l-methyl-2H- 1 ,4-benzodiaze- 
pin-2-one, 50 

3(S)-(+)-l,3-Dihydro-5-(2-fluorophenyl)-3-(3-iodoben- 
zoylamino)-l-methyl-2H-l,4-benzodiazepin-2-one, 
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3(S)-( - )- 1 ,3-Dihydro-3-(2-indolecarbonylamino)- 1 - 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 

3- N-(2,3-Dihydro- 1 -methyl-2-oxo-5-phenyl- 1H- 1 ,4- 
benzodiazepin-3-yl)-2-amino-4-chlorobenzamide, 

4- Bromo-N-(2,3-dihydro- 1 -methyl-2-oxo-5-phenyl- 1 H- 

I, 4-benzodiazepin-3-yl)-benzamide, 

1 ,3-Dihydro-5-(2-fluorophenyl)- 1 -methyl-3(RS)-[2'-( 1'- 
methylindole)carbonylamino]-2H-l,4-benzodiazepin- 
2-one, 

(S)-N-(2, 3-Dihydro- 1 -methy l-2-oxo-5-pheny 1- 1 H- 1 ,4- 
benzodiazepin-3-yl)-N'-(3-methoxyphenyl)-urea, 

l,3-dihydro-l-methyl-3(RS)-[2-(l-methylindole)car- 
bonylamino]-5-phenyl-2H- 1 ,4-benzodiazepin-2-one, 

1 -Carboxymethyl- 1 ,3-dihydro-3(RS)-(2-indolecar- 
bonylamino)-5-phenyl-2H-l,4-benzodiazepin-2-one, 

3(S)-(+)-l,3-Dihydro-3-(4-chlorobenzoylamino)-5-(2- 

fluorophenyl)- 1 -methyl-2H- 1 ,4-benzodiazepin-2-one, 

or a pharmaceutically acceptable salt thereof. 

10. A compound which is 
3-{[((3-Methoxyphenyl)amino)carbonyl)amino]-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin- 1 -acetamide, 
1 -((3-((((4-Chlorophenyl)amino)carbonyl)amino-2,3- 

dihydro-2-oxo-5-phenyl-lH-l,4-benzodiazepin-l- 

yl)acetyl)pyrrolidine, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-methylphenyl)-urea, 
3-{[((2-Chlorophenyl)amino)carbonyl]amino}-N,N- 

diethyl-2,3-dihydro-2-oxo-5-phenyl-lH-l,4-ben- 

zodiazepin- 1 -acetamide, 
(R)-N-(2,3-Dihydro-l-methyl-2-oxo-5-phenyl-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, or 
(R)-N-(2, 3-Dihydro-l -methyl-2-oxo-5-phenyl- lH-1,4- 

benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
or pharmaceutically acceptable salt thereof. 

II. A compound of claim 1 which is 3(S)-(-)-l,3- 
dihydro-3-(2-indolecarbonyIamino)-l-methyl-5-phenyl- 
2H-l,4-benzodiazepin-2-one, or (R)-N-(2,3-dihydro-l- 
methyl-2-oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-N'- 
(3-methylphenyl)urea, or pharmaceutically acceptable 
salt thereof. 

12. The compound 3(S)-(-)-l,3-dihydro-3-(2- 
indolecarbonyl amino)- 1 -methyl-5-phenyl-2H- 1 ,4-ben- 
zodiazepin-2-one, or pharmaceutically acceptable salt 
thereof. 

13. The compound (R)-N-(2,3-dihydro-l-methyl-2- 
oxo-5-phenyl-lH-l,4-benzodiazepin-3-yl)-N'-(3-methyl- 
phenyl)urea, or pharmaceutically acceptable salt 
thereof. 
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